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Thi AfM-'-Na\^ yfiffj aitmti lArr* 

fidKF ]^i(ifiiA far txctiisntt in ai^ra/r 
producftoii and from lw& inhen for t^^nk 
pmduclmn^ lA^l JVa^y *^LV‘ 

ihruK alafM^ is Jioit'n fry xtill another fr^kifrr/ 
pfriJtl' for -ill -DrEfnaHr^- tiNc/rii;. 



T WO uxna^ing inf^lriiTnentn — the gyro 
licirEzoii and direcljatiul gyro — 

help to give the Aineric-un liumburdier 
]its hig momenta Both are ilenigned by 
Sperry Cyroseope^ and liuilt liy Sperry 
and Fiidier Body. 

Ill preeiiiiijoTi flyings these delicate indi- 
caling inatriiiiicnts help a pilot lu keep 
on ills ileiiignaleit target. In bliml flying 
or night flying they help liim keep llie 
true ronrse In hi si olijeclive- 

Preciflion Iheyund anything ever attempt-* 
ed Ity PiHher ift a in their inann- 

faeturc. Rare and ei|iecial skills are neees- 
tary every step of llie vay* 



Craftsmanship gave us the aiis;v%er, just 
as It gave us the answer in ljoml>er, tank 
and anti-aircraft gun prol> 1 ems» 

Oaftsmansliip has never yel let us dawn. 

Ami today you may be rerlain ibal as 
long as thereS a miernnieler and a micro- 
Hcope left in the worldt our men w ill do 
ibeir liest to give tbeir hratherH in the air 
a straight steer — hy Fisher. 
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DIRECT HIT 



Here’s one 
Nazi Broadcast 

that's the 

Gospel Truth! 



TANK MOVES FORWARD AT 
Wll SPEED OVER ROUGH lERRA^N 



CANNON STAYS 
ON TARGET 

4 



U. S. TANK IS BEST, 
SAY NAZI EXP ERTS 

Germany IVf/i' Don &f /ess Copy Gyro- 
scopic Feature of Genera/ Sherman 
Tankf Berlin Radio Declares 

Ffia* 



A Dfih- Omix&ji iFL'ctlEUtc 

fw Lt±£ta3LS CllEltUtud tbIlJLa hzu lutr 
JiiiJlCL^ LI-jl' Alil^tnli '''{^lU-ral 
PncpwATi'' idt LiMt typf the Alllai 
have tuTEi(4S a>uti, tlie Ik>rl1» 

HJji:l ytistcrnl.iiy. mkJini! ItiiH tJir 
KiLfU IIh 

Ci'in.qt nfcctUi-ii — ymjl.LcUJDit'ly tlic fty- 
fwin-jUdt euJI-EnoUTiC. Ti-hEch Ibt^' 
coihiLiler liaouu-taiuliiifl refiturv. 

-■^DDu'bllefti'" Bc-itType 
'Afocirfltn^ F^n^tJojisof the 

lr^tllytr.‘“ thcljp«irJ«w(t, jrtj- 
wHoU by’ liu A^Eodated i'rcsi.'Viv 



'aecicfiJ &]Li!fGLiLQ' litnl. U d-aut^E-^ 
tiss& the L«gi iht oJtlefl 

in^hi Indwtry haa yti rfoduerd. 

"A Eprchtl ItinevAtlon <>n tliL^ 

lyp>4- ntilgb XL RyiuAfiDtita 

t«'m. pqr?irr3itM tiir Kich /min bcCtip! 
□.ITL'frLKl Ijy lEi« JuItSD|{ uf it\t tixlik 
^bta itSLveUiur nn [EPnaind3, 

l?rc^tly JhtertftHi Lbc Omcan 
T>tn£. Ther beibeve ibis ie Ik IHd 
llret aEtcraisit at fwnn»lnj: Jteni 
tUc er^cwEnKElfiA Pf Wiiifthlfi? Jhjt 
(lie cijiu^nji:4l4>D -ikI! JLrmxi Cdp vrar- 
farc: lund, iIduIiILl^ L( VtL1| 

b<h HIplHl BHQh.’* 



T ank battxes used to be stop-and-go 
aJTairs, because a tank"s heavy can non 
could he aimed accurate Jy oniy tt'fiew the 
faffi uw at a e&mphfe siart^stJiL 

Some time ago the Army Ordnance I>e- 
partment called fot an improvement in tank 
gun fireconirob The men of Wesilnghouse 
went into a huddle and came out with what 
has been called one of the greatest military 
deveJopmencs of ihis Wat— a tank gun sta- 
bilizer that permits incret/Aly ^cCJtrate 

the tafii h chatting aAead at full speed 
Qper roiigk grvumi/ 

American tanks are now more than 500^ 

t 



deadlier and this gun stabHizer has revolu- 
tionized the whole combat technique of 
tank hghling! 

And the Westing house Kcsearch Labora- 
tories, which developed the device— ihe 
Westinghouse engineers, who perfected it 
—and the men and women of Westing- 
house who make it in great numbers^ — are 
proud as Punch. 

Wesiinghouse Electric A: Manufacturing 
Company, Pittsburgh, FennsyLvaciia. 

Westinghouse 

riAPrrs in as qmts * * . OFFICES EVERYWHERE 

Th i o One 
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If you hear the operator say that, it means chat the line you want 
is crowded and other calls are waiting, . . . We're sure you'll 
understand and co*operate cheerfully ~ in the interests of better 
wartime telephone service for everybody, bei-v telephone ststem 
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Next Month 

E very man who ventures furlh 
on or above the sea today is a. 
hunted creature. Deadly mincSp 
toii^edaeSp bombs and anlLaircrait 
hold a constant menace. But Yan^ 
kee ingenuity has been at work to 
reduce the wartime perils at sea 
and save thousands of those forced 
to abandon ship or plane. New 
safety devices include an inflat- 
able rubber belt that is worn by 
seamen as they go about their 
shipboard dutieSp a collapsible raft 
with watorproof signal iJghtSp sail+ 
medical kit^ and food supplies. 
There are even flotation bags that 
keep land planes afloat for hours. 
A November article on ''Cheating 
Death at Sea” tells how we are 
winning an epic struggle. 

Mining in the Clouds 

O UT on the Beartootli range in 
Montana, a hardy company of 
minors is fighting blizzards at alti- 
tudes of 8,000 feet to pix>vide chro- 
mium for our war machines. The 
shining metal that is also a vital 
hardening agent has a fondness for 
lofty and hard- target- at places. 
How “The Torly-Nmers' of M3” 
mot this challenge and are mining 
procious chromite above tlie clouds 
is told in an article next month. 

It’s in Your Bones 

of the most suuTiising elc- 
monts — phosphorus— has an 
evil side to its. nature tlmt Is help- 
ing fight the Axis. This obliging 
partner of industry and agricul- 
ture in peace, is used to make 
smoke screens and incendiary 
bombs. It also builds bones. Don’t 
miss “Iiidustry's Dr, Jekyll and 
Mr. Hyde” next month. 



OcIoEh!!-, 1941} Val. SO, No. 4 

IN THIS ISSUE 

planes of 195 3 - - - - - - - 1 

Swim for Your Life S 

They Pack the K. O. Punch ^ - 18 

Fighter Planes by Special Delivery - 28 

Diamonds in Overalls • > , ' 34 

America's No. 1 War Crop - , , 40 

Machine Guns From Backyard Arsenals 46 

Get Fit to Fight 50 

The Army's "Little Hollywood" - 56 

With the Alaskan. Jap, Fighters - - 61 

Television— The New War Baby - 66 

O.K. — ^To a Gnat's Eyebrow! , - 12 

The Bomber That Fights Anything - 82 

Where -to -Buy -It Index Stmts on Next Page 



’’Wild Horses of the Sky” 

TJILOTS call it the hottest thing with wings. Aviation 
^ experts dub it “the outstanding fighter of ’43.” And 
what Hitler and Goering call it probably could not be 
printed. It’s the North American P-51, or Mustang, that 
flew out of the West to pounce on Nasl Eui'ope. Clipping 
treetops, this long-range fighter has played havoc with 
Geiman supply lines. Mustang pilots knocked over 19 
locomotives in a single week. An authoritative Novem- 
ber article traces this “w'ild horse" from the drawing 
board to combat. 



’’Casey Jones in Khaki” 

M aybe yqu never IhoUght of it^ but knowing ho%v to 
operate a raib'oad can be rs imporL^nL to the Army 
as the ability to shoot slraii^ht. That^ii why the Traiis- 
purlalion Corps of the Army Bervjce Forces now includes 
raili-Qad battalions Iralned to do everything from laying 
rails to dispatching trains. Recently an Army crew de- 
livered a freight train to the Russians at Teheran, Iran, 
after a 550- mile run from a |>ort on the Persian Gulf. An 
article next month tells of the Army railroaders. 
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NO MNGtR AHEAD 




THE PYROrL CLiAH^D OUT AND PROTiCTiO 
ENGINE CAN "TAKE IT" UNTrt VICTORY > - . 




Right on through the seasons^ the P^roil 
cleaned -Out-and-protec led engine runs safely. 

Firon hDt Lritp i£eh»I:. Runnini^ c-?icf Iv^ly laut. Or, 

fttfl-ptinje fend fnjqdfenlly wilh cnsinc chilLrd^ 

Thc«e ’Ccndition-ft zt^n bt harmful to thfi cnein« not 
iMflicicnt-b' protected, Fyroil iU- fl^feswTdr FyroU 
yftiAT *nw^Tii dovibl* prot^elJutci. Il cJeaiid uub ha^naf-cl fdti- 
tfin^jnntor? hhe «1 u«Ir(«, gum, ""vn rn b h , aeeiita 
j^nd ihc^c- ^l?-nniHl out. And it ahcfethH int^^rn&l iMtrtB 

witJi PyruiJ'a own nuptr-film afefety. This Pyroil film 
la UP like Ikut ol* youir i^RuInr tubricn-nt. 

0^ P^rnail BCiW;, ^'tiiliu -ae^ikiiiLirx chiLnse. Il'i ud trcuble. Ma-r«]y 
pesnr a. piDl let |Uv flTftiikflJiL*^. 4 Tvt* tmiKw* Irl Ihe tfanylirc tank. 

Then your cor wJli bn nr birtt^r nbJii 
ViCTDftY "L^Jio it," aniJ Blyr yail good, nnry.- 
sue icr, ujiLll. Vi^ukry, Cut tHknui 
■ OUHCSS I'ailar -n-E- y>?iir lavf^rllo Di^rkirn stn-- 
ILcn. OF cthnr dn-Jilnr. MilIL naupon. 
Manuffl^tureJ and Uunmnterd by PyroiL 
Cnmpojiy, W- V. feurdST. 15 IH 

K^r^itiSJd^.^LiiCrcxic. Wl«c.^ruLB[, U, S. 4i-. 
WIPICl.r VSEP IN THE INDUS- 
THIAL rtELO AND ON TNE FARM. 



12 YEARS ACCEPTANCE 
UY FOREMOST AUtNOPlTICS 

HACE drivers EK- 

Pt.CiRCflS^lNSINICFI 5 

R GUARANTEE 



Buy Amth^r 
W^r Bond 
Today 



DI^RIQUTaRS: 

CHECK Mb MEJL 

enUMK fedR FRJM 4 - 
cHiii yuTa. 



rREE fP^DCH- 
MfetL TRIE -CDEJFOH 



PrHOll COMPANY 

SLO Pyrod Bldi.i LnCn»iH, 



j Pl^unn xrnd ih* Pthc-d- facta of alL the Koud-cle-ikni nR out iiknJ | 

I proEcclLnK rny riir> ertdCiqii- that Pji’h^'lL wSJI du tf> hfLp n±y j 

^ It" tiBlU Vlct&Ty. I 

I D Send daLpllE nt your Plan f[>r Dlalrlbutora | 



WUERE-TO-BUY-IT INDEX 

Where utt QEme and addm append dirwily cnder MM ll^In, 

Clic jr«iiiic:l is ia«l. bdlfTcd by lu t« bt cDamucrElallr feTEiJdUe 

Lifernnrd tafr± terpeda huajf , , . .. 1 ... .. .. G 

Ply^ecd flider aUrbia on ( 

'■OEntani^ f»EW Le^U Ihl^Fada. G 

V-nrd, Inc.. 'S91S E. CulaE-ado UjvU. . PfiAAdcnii^ CAilf, 
'•'Sliipe-th.e-aPilrt" ploh rrdaces t^etypt , 

StnpbJliricBi Bimy truck , 

Model iTAlR detl'yrn isale ordrrs, , . 

nui- kiiei lift rlrl IH fc^kf , 

Fom-crcil fitUJP^ter for orchard: 

MLdrct ailil puxlfi« waiter.. 

Y*Jik| biHui'b fikdrr vJtli wlrt. , , ^ , 

'^Tbrnnomcler"' V«IUre l«Cc-r 

BLiJ^trioi^ Irtftrmnent Co.. 327 Fulton St, fitw Ydfk 

Itp ?nil«btpb jun bM bay vDct. IT 

Op«-pk|,n fort aard by N*aJa 11 
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Bblb ■fflEcra Tue portalilp mcraphonf- , , ±S 
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K«tfgruy. MactlLbc Tadl Co., 15&(t giaib St., Hacline, Wi%. 

Flying -cum bpan-tr" teed by K.A.F. 27 

CoUbiand «it «m#i todlo aikd ""tlaEti.l1 prUti” 3? 

M«lctul« weddinr fi™ pnnth ftlMk H 
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irferikblc reapiralcir for infiint. 44 

Aibara and ee^nblraalhou ^ €4 
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WrcDch BcbE ai hp.ndlt Ibr aprEni leaiEr. 44 

P. A. BtUTtavant Cd., Addiacin. Ut 
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Tfai^-VTAy wt-thanlcal pifr 49 
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‘‘'Otin" Ittakee rinpi for binocnlara 

^ ... 55 

... ei 



Y. 



Tclrylaion fcjichea cardeneni. 

Enipeeinr'e m±^tn*r l«t4W bkttda Ttri 

L. Htieb^. B1 Ya]* St . EMl WUlkaWb, N, 

nleh^py^tlUrti bIebiM Died In TT. i. warablpa Gi 

Bub-irro roam lecl^ plo^lJe^,,.. GCI 

ratUFi "'psif^liuiil" Inled for war oae C5 

Fah drdta Xail torprdo-prfwF harpe T1 

IfechanleAl fra* man tlMpp II 

Ltlthln^lle paint marka eiita In blackonl — T€ 

ItallE neatf ailaer aldf f%imt . . . Tfl 

CtiH-l bealvl- tcipa aafe oil Ti 

EJt Id otlcin water frorm flab . , Tt 

GraJP ItifedoT Irokii attlo -parti , SB 

Maftfl by OcoTRe [^Tayaen, ICllclrcr N D 

""Qrtifllwa" atfirl ftir bolleta . . „ , BP 

"Cfrctii lent" nlrpl»n« hPArcr ®l 

""Taif" p^ilir tralba btETkadlca. .. . M 

Rnaly ppttr Iciuli t9 nllnw«l[lllM FtifDlHlk 11 

Knlatlnp faad riebydralor ....... IT 

A. 4. StcveiM, 2BJ50 S. 14U1 flt . KanBM City, Ma. 

ArUy doctora nee pararhatra , ST 

NaaJB d fop f iMd in PMPotUle ■'b(rtn'bii'' M 

Tlby thactliir run: nree 45t rounds a mEnulo HI 

Polanlid ftidi In iHfhibt tliEd flytnr. H 

F^rtL-rt-^pe DH-n tobe aci Inter ,111 

II. S. Brndh MfR-. Cnrp.. NE-naik, N J., 

tttidip nrrlrp frTnrr.1 ,,144 

OQmiml CvEUGnt blBRuJEiGturlDB Co., Rc»Gkfgrd. 111. 



Craftsman and Shop Notes Index 

AETO 

TlphlenJnf looae hub ^^a-ek ^.,..91 

ReplarJua oti and aas lihea ,.l H 

Flndiai Icaki bi exhanat lyclein . Lit 



CAMPIb'G. N1?b‘^'nb‘G ANB FiaHlNQ 

Remordup lleka troDi dop 

Ftobhgq^ tiflffd In md ot p«lr. . Ifl! 
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T^il LTU« itoty o¥ dlE blltEWU told 
lo m WMt cotrcipondcm bf Mkh»el 

Divin, Oiicf Sheliet Mdnh&i, 
LOfldCn DavIh ii fj^ 

isOai « the ^bJ1«e Aif Mughal 
E^glaod: hii hciKhr ii J U. 6 in. 
Mf. Davies was a Oi^ 

ramrtfiEt before Ehe waf, iC- 
five ia crgani^Lns ycvi^ catufu. i| 
□Dw in charie of 6m of th# lats- 
cit air Bliciten in EngSand. The 
■Iwlter extends 4 aCrtt and io^ 
dodcl 4 milet of uodeegraoiid 
cortidot?^. C^ujvtHc wicls incei-Iar 
radio Eximmunicaiioitf and linr* 
IkTE lafjtr jErrpieu bayi, ic ran nOr- 
mallj boufe 10,0^ pa^pie-io a 
jpisdip NpOOO. Ov*t on* aod a half 
Oiillioo bficka were lued e-d build 
tfar blase wall. 





1- Jerry had been Rav- 
ing j| ED us in Tide: slyte 
that fiiRhT. We were 
EKiton Out uSud] 4 A-hf, 
paerol ^ picki n^ Ou r 
between erarers and 
iiriokicifi piltM of mb^ 
baihp when wc pa^^sed 
chc ruins of a jmlLI 
bouse that had received 
a. direcE hi c . . p 



^F^One of my pa rtf CiilCed otic: 'There's a 
light diere— Somebody must be uhve!' And 
Ehcrc was, rtghi enuuKh ... a brij^ht little 
sliver of lij^ht cominf^ due from bcEwern- 
rhe stao£s. Guided by thuLp we got on with 
che rescue work eis qiiJekJy as we could . . p 




PLEASE NOTE: I>oa'E blaise yaui dealer if he's 
CUE of "Evtre-ady" flaihlight batteries. The Armed 
arti Cnlcing epormoua quanriEicSp and the 
war Indnistriei with ihe highest priorFiy ndirwi 
are taking thr rat. 

WBITI rOR TOUR PftEt COP¥ of "Vou and the 
WarV rhe ikw O.C.D, fuidebook whech ttlU y^o- 
how you {ran craia and whai yua can da id help 
win ibe war. There's a job, lad an importaaE 
Qfie, for rverr lti*n. womaa and child in Americal 
Address N^arcooal Carboa Compriny, De-pi. B.R. 
30 6if 42 ehJ Se.p New Yoik 17. N. Y. 




NATIONAL CARBON COW ANT, INC. 

3Q Epil 4;lnd Hew Yark 

Vnii flj Vwm Oirhov 

FRB 

Tin *414 '''BliWMdp ' ' ^ ■ nc1fltpr*4 ln4p-muL 
mt TiivHni- Cw'^4* OwPADP. Ik . 
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□oDxifl cn|s an pnJ] liniJt?-, JJ; 

HaEiiifler far warlbraili.. ^ , ^ Sfl. 

TadI lMa4l« niaA« fwmm iiia* imin T *1 
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lEDL'RTUOLn 

A-pAl|nf wmx wrappcn 

E^nt»-4li ^4VchS fn- hoi tiafidlr^, 

ForElnr wana air lala coJid roam.,,,,,, 
Sdlvliur h-am* prdblrw^i ....... 

SPhI itaps ratUiac of a-uhlubi 

A4J«Pilnr IM baroer* 



Idcrraiini lift of cnaliaartl flaof tislakVW 
IdD-ls frotii doTEli. . ..... 

ESAfcaac ih-Blf inn ivutt ppart 

iM mi 



. qpt4 In l»hv btl wiLer MUt.. 
pkn crip far aaopplinf lidx.. 
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FdWderpulf Ua4d u alioc-pallxli ap^oaloT. 
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SivinB natfilne? ...... r ........ r ... . ^ ... ^ .... 4 ....... 1 M 

DaiPI«'l4f«d PPfltLf t«al .............. L. .......... ... 4 .IU 



HADEO and RLfitTRSern' 

SPrfddB blnta for hAdrtc tcccItcii 

^Toothbrnifh Twlin" beiiniHn' ffwtlrepf . . ... 

radio lanEitloBi 
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.113 
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EFOitT£ ANCt GAHIA 



rrirpptBP- ^nl* «i 

Uoir fa IBC a tarfrl tIBe... 



.JP9 

. 1 C 1 



STORE AND SDOF 

Martet lialidi atamp pad aa lakl^E, , , 

LMr«-4P*rlt)i' i*ap dlPpPBA^n ....... 

Cfi-lalarPt (tin maiii-Ed alth raarile ww%. 
V^lrlq^ ajd Ja haodELDc paekarH.. 
IMdJntf l4oir irpv crtl ataar. .. + .... ..... .4 

CaitK« aJfa eait ta mart., .. 1.44 
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TOYS, OAMES AND NDVELTIDS 



TPt dMiker rart 

I^jpldir farar far tiallaarera. 
Hoaaaleap flrt« 



, ti 

.113 
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WOObWORKINCi 

Bemn \t*eA ia jAatt «f 4lirulrc paptt... ... h-. r- .. r-. ..nr. 

JIe for ptaainr end mto ^.+>, .---t ...... ..Itl 

Edn-undlag b[4th .m 



M1bC;£LLAN10VB 



M 4 ld nidi In ilralrblcPlag boat lirofwQcr.. 

Brkih to depn Pkvt paltm 

lirarod Buraiiac paprt tf*r klta-lj^llt ... 

S.frlnf h«lb dwr batlaa., 

UodrJJai fare In plAktft. .......... 

N4blllP tkrdftitic rpf klukboard , 4 , . 

Hprelaj ahekf fur otap plaawi. .......... 

IS^Alf fPT tjTFfWritBr 100.018^,4 r. ^ 1 -- r-.-. 

lalaid IcEter faoIdkF 

KaJfe bolda Poll irhJJo itartlhij aPl .. 

il«al4d llnal«i|in Plp^kp C^lnr la Earrr . . . 
li'alct rarrird In fpEriAck flM^....... 

DIPm tnbt rrntp fpnnri 

FrepLarLoc dchTdrated dap fbtd ........... 

AII-WP4d btkhr rmrriRzt 

ttcajorkhr mark* fr«Bt ttarinx tlotp, ,,,.,, 

FailanJaB irarnkiif flaf (va ptpE. 

Sarrhorw bH« lem 

LBfALLnk pfwLlloPi aa opfriPiilc lidt Pf WWl. . 
ClotbrdplB 114144 aprailrp rloth. ,..,4 ^ 
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mFORTANT NOTICE 

H Ja thP ibtSTStHSB Dl tNlP mngprlnt lo prmidr lb rr*dE» wSlh 
InlpfTOPtkm Fmmllnk Ihp lAkmt dti,'et™wnb In tht 
•rta. Wt t 4 k« fMj TK^pn^lPIIHr *a to whEiPEr the tUiclotuia win- 

tnJncd in our artloLcn are MVtird bV 5(Wt*ntf and adrtao rcadETi 

to InrPElIpktt thl4 BubJBCt bufarfl mitinr, uslrLf, PF spllLns tn? of 
itix nroPucl£, or pcxciilKd In pifdet %a ivaL-J 

EKHf[bt{^ UpbllltF fvr pnUnt m-friaBEmtnt. 
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POPULAR MECHANICS 





"ITe^ I kn&w, Geor^ 
— tifleiT with 

us fw^lvm ywrs — 
/ bufAlciJfesmQr^thaii 
/et^h of to 

_ fitf ^/ifs fob" 



Can this happen to YO U ? 



Il' TPas the Ptesident talking — telling George that 
while he would like to give him the 30b— to 
promote him to an executive position, it was im- 
possible to do so. 

This was a bitter blow to George— he had known 
for some time there would be a vacancy in his 
department— the department manager was moving 
up— a new depaitment head would be apjxiinted. 
By seniority George was entitled to the job, had 
b^n counting on it. 

It would mean more money— those unpaid bills 
would bo taken care of— the children w™id have 
more advantages — there would be tiuvelp recr^tion* 
social activities, 

George had been a fine, loyal employee for twelve 
yeara^oin^ hia assigned tasks well— Iwping by 
faithful service to w'in some day an executive posi- 
tion with his company- 

Now all of tlicse liopes were being swept awa^— 
as in a dream he heard his chief continue— "You 
see. George, in these days it is ability to produce 
that counts. You're not ready to take on the bigger 
job— you have made no preparations which would 
enable you to fill it properly* The man who is going 
to get that job is Martin. He has been with us only 
four years* but during that time he has not only 
been Btudying the relationship of bla department to 



the business as a whole, but he has been studying 
and preparing himself at home/' 

l^oor George— no one to blame but himself. Busi- 
ng is full of ^'Georges"'— men who do not realise 
the importance of preparing definitely for promo- 
tion. They forget that long eKperience on one job 
does not necessarily prepare them for the job above. 
And almost never do tliey reach the executive job 
and the bigger money- 

Fortunately, there is a way— simple^ practical, 
thoroughly proved by thousands— for the ''Georges"' 
to make sure of promolion. Modern home study— 
the LaSalle w^ay— pives them rather guickly the 
knowlede;e and ability to handle the job ahead. It 
does not interfere w'ith their present job^ — instead it 
helps. It is moderate in cost and intensely interesting. 

In fairness to yourself— 

If yoti arc one of the men in business doing routine worlc 
— going along in a low pay job, there is one thing, in 
fairness to yaurself, yem ehtsutd do right away— and 
that a-FiLL IN AND MAIL THE toUPON BE- 
LOW AT ONCE. It can be the tmtiitig point iti your 
buajne^ Career toward the bigger rewards busiress 13 
willing to pay to the man who la trained. Our FREE 
booklet "fEN YEARS PROMOTION IN ONE" w 
most inspiring. Don't let a postage stamp and one 
minute stand between you and ful l dqtail-s rc;^rding emr 
If atning and opportunities to which such Iraming leads* 



LaSalle Extension University | 

A COJ9RESPONDENCE iNSTiTUTiON 1 

Dftpt, 1M4-A ChlufD J 

I ara af being like ‘^"GewnEC."* I want at leaat tn inveatipfate the | 
pasftibilitifis of hamc sliKiy fftf mtr Send tuc FREE, "Ten Veare PfCn ■ 
moLLon in Chia" and your fCK 4$'p(L^e IXHjkJet On IM buBiiKSs held 1 | 
hav£ checked bderw, ■ 

D AocsountlnC □ J'QftittaiiBtLlp □ [Ddilitrii.lMaiiBfi.™n'eiit I 

□ KlCrCUTiVv-M-iaaKemeiUC G Law □ iQuilfi^iU Law I 

□ IVmffic MuAdEm^t p SnlumaoBhlp P Bu^Lumb CanresjiDnd^ J 

cncc • 

Nanw * Age,— ------ J 

FreiciU J 

Addn^- . - ^ ^ ^ I 
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500 Shop Prints Cover Every 
Kind of Electrical or Radio Job! 



IT 



H, -nr l.tWig, Fra. . CDYN5L ELECTRICAL ECHODL, 

S9D 5. FaU-Un* At., [>^t. 73r,3, €h<lc*fti> it, IJ-IlQOl* 

me tht iww COYNE ELECTRICAL ANU RADIO 
TROUBLE ^IIOOrJNG MANUAL. pualpaiJ. WitlJn Sdiiym 
alLcf 1 1 tuiW:* m timer fciurnitas aend you and Lbcu 
fj □. moiiLh tmtil total oE |7.95 La jxiia. Wt pay IKiacaAd 



JUST OFF THE PRESS — a 

Collt|>]tt?1y difEErmt type of 
pTiictlcai £u IdebcHik for ELIec- 
Radio Mtrtl 
Cr-iJtt) Med lillL time-iBayiivE. 
pay-raLoLag shDiteutB. E?howa 
> how Lrutalfc'<"4eTi^et— 

ptptjlr &dv ele^'ifiLjS -or ndbu 



triltipiraent qalcLLy and cor--- 
rtctly. Neucdi by n 
etp, jFicn: Jq, armed fo^w*. FuJ 



r wa.r vrork-- 



iKgitiner or nld timer. Eiuiyx 
Accurate. Practical. Pays feir 
itjieif— laB-i] eoupoD toe 5 DAY 
¥REE TRIAL. 

'StepbyStep’Method 
Saves Time, Errors 

Here f-Pr the Sret tEpte Jb niii 
utterly N £w WAV To 
SHOOT ELECTRICAL OR 
RADiO TROURLE— the 

"St^n-bV-Sttp” 

trtiieeHi ty Am+rkfl'a 

LeadinR ElectTical SchooLa 
PulLy explained I u atreamil riprd 
coufK i^ci^^r ocfi^re tuMieticrl. 
|E yniiii w-4r t rcaltn?Uv1e-elKnt- 
in£ "Luqw-Sufv/'i iJija iD. i|l 

FilEE-'lYr.Technttal 
Service. Any Prohlem 

Act P*wp wnd Til iHclndf I 
yearef T^rBcnal^OUaH-L tri'im 
|}uii Coyo 
advloc by 



|}uii Coyne- ataff — technical 
■ ' by iu^3 nn any Elec- 
trical or RfuJLo problem. ThJi 



ncrvicE aiDbC tiiay tc iVi:?rt1l 
hundrodD ul dcUara ta you! 

SEND NO MONEY 

CcnlpaAlMriniAthk Mg Af^xlt 
llljrh, biundBomcly l>OUnd bvuK 
RISK FREF.^TitiL iL nn Lhe 
jah S day«. Jf n^t dcMshcj?5fl 
and pmnzed. retiLrA it at Qiy 
L‘i.peli« «wJ ypu_ won't owe 
j\\^ a pcnilvL VOuK C-^nv Is- 
read y-^eud Criu-pod TODAY* 



GREAT BOOKS 
IK ONE! 

I Drand new "Sten^by. 

" Traublc-i-ShrjiiL. 
LhK CuniiiieL 

50C> Sbap PrSuLB nnJ 
Wirini: Ihlnffr^imecoV'^r- 
init exety ElecLrinJ nnJ 

2 Kadi^-j field — D.C.. A.- 
C.. i^lotiir:1, ATEIkiiiblUpO.Hr 
Alltel- I|£.i3i(iaii| Kudiue, 
Elccl;T<:jfnic C-enc.ro):*', 
Televs^ion, Ete IfLgri-ii. 

AiF Cr>di-LUcio]i!]n£i 

3 Fled Heal -un-il Radio 

DLEtionnfv uf oviTf 
S V F lai H , K o r m U 1 a n 4 
J ablee, elu. 

4 Sjjiri‘:-Timjf Ji-jb Tfitla- 

ii1S ^.^ourse. 

Yuo'Ll 



Name 



1 



Add»». . . . 

Clty_, 

■OccupatiDa . ......... 

SAVE 10^. 

anti return prlvllc^t. 



^tjate 



Send caih prln, S7.1S,. If nrererred 

--aavc 10 Cd. Sa.me S -day rxee trlali 



541 y i/au. aitiii i( in Pcpii/fir 



iiviimon 

FOR YOUR CAREER 
PLUS WAR SERVICE 





T 



BM, 

THE SA 



Begirt a-f* li.FTAfUS VOURSELT THE iur^i.3 
or MAN THE AVIATION IN&TJSTEY OU tHt 
AIR SERVICES WANT . . . TH£ KIND THEY 
CANNOT DO WITHOUT ...» you con AD- 
VANCE HAT ED LY. Since 1929, CiLTtiu-'WrLtht 
Taeh ku been. xpecLdLXJii^ kti MiadaEn ami 
^auLv# li^aLniAj^ Emir Aek4du.u.l4eaJ 
M«*w AwLnlEen M-eh*riic*. IN^ IlY^ftS invpJtr*d-| 
Wril* fell iififaruatii^n. Tatlu4* mm*. 4d4r*u 
Arid dtia *1 birili. D*pbPt |.14 

CUm¥IU ^ WRKHT 
¥CCMillCJIL Jr)|| ini¥ITU¥€ 

OEAND CENTRAL AIR TERBiDTAL 
OlmEleja {Lei Aivpelai C«.) Celifooda 



Till TQITI 4YEILHK; ATIUHN'T K^IT tllTEI^eFFPlP 1CP14E PI LFlDV3,gflt^ 



Do You Make 



Mistakes in English? 

vVRky Elme ye^ speak nr write y^au eOtow Junt wy,*l are. Ills-- 
* iflJtM In EjiifllJUh p-Hvpni pnu xs B prroon who lodki oduckil-iin and. 
i-iFniiDnit^nti Lack of tingiugo- power |iin.>w^n.Ln rou 
fr-^m prc’sentliif youir Unjug^iiu iq po^- 

kil* way, hlr? pniatt^q- wbBt you da. real ci'nnkrviejira of 
Tini,''l I'TIi wI|I hdlp y-du tg- ymir gopl. Sllcp makJnf 
inL^uRn ka AcHiilinit. pupctUBtlHIi pHBUncLHlIun. |ti- 
mpav your wvrphuLnryj 

WONDERFUL INVBNTION 

■Only 1 5 vnlJtuL-cdi ■ dar wHP Hhrrwln C^Hly'A iiow- in- 
vE>ntkiim.— niid jfrjip r*n Dotvally .SKlj yi^iwr Enel lih tm- 
p^e. It icnche* Ly llAiipT-iuBkei he Mrilm- ^ do the 
HICliT WRy. Wnm|K<rfuL eelf-COITtTiLl U-MPflflD iDClUila 
hiwilliif. ]i4PctualLon. gnBWuir and nipHiblda, 





Hr. Cody ciQ do Cur y 
rnrd or letcer UkLi vet 
f.ood EnicIlPhi J ii I A i 
y«i. WHITE ^CiW'. 



fH££ BOOR ON ENCUSH 

i^'klLl I IMP ■ Si » I ■ u ■. PI. sr4La _l — lil 



,SSe wtiMt 



WIUTE tiQW. 

Co^y sdiool qf En<]ll±li,_JtO teirre ■1dg„ Kogjirrier 4, N. T. 



DRAWforMONET 



Be An ARTIST! 

PREP ARC TO MV rOR THE 
FUTURE THAT LIES AhCAP 
TrAinid Rrtteli Are CejOAble of Eamlns 

$30-$60-$76 a Week 

Ui* Yniir ipirs lime |o prPPAru f#r i sr*ftL 
jfilg Art E SEtrl IrBJnlng a1 htm-P, PAP] 

TL'I ptuBiBnt And J«i1etc!;Miic to itpilv All thn 
W. l!t. A. TTiy LDHmeRCFAL ART. DE- 
SIGN I U<l, -CARtOOHING— all 141 yNK tMa- 
|h1eM? cpur^e. Ha prevkiAJn ArlL'apeFLenoeneccH- 
pncy— we ^ach yriAJ nteii-i!:v-n44.'poy ourpirselleall 
Iiome Kcudy mriJi^Hi: wH>|.^.|iiinwTi iince 1QL4 
HyUrBnjViH fer imfarwuiiiam <im. ffIXW afV?K, ’‘Art liar 
PJeasura hk PruiLL" — -i/vttii alt .hihiv^. caursi*. 
file art llUiierhaJ rur^il MIm^iL, HnrvLru — nml COVn- 
mnehoJ opportujiJiJeR Inryuu In Art, State age. 

WASKINCITOH SCHOOL OF ART 

$ttiVlD me. lllHilh il. H, W. 3^ D.C. 
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POPULAE MECHANICS 
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INTERHATIONAL CORRESPONDENCE SCHOOLS 

TO TltAlN AMERICANS FOR VICTORY 



BOX SCRAJ^TON> PENN A. 



Without co^t Dr obli^^sition, please send me booklet and fij]l panieulari about 
the CDurae befure which I have mijrked X: 

TECHNICAL AND 

003n-impil-«-*JiJ HtiLlcliii* 

□ Cotian M*QLirADt4irill| 

□ KUiakiCM 



WCtAl 

rmnON MATES 
fOK MEMMS^S 
or THE 



□ AJr Ci>ndj|j[>njiit' 



□ JLiriilua SDMruiq 

□ AirqRUirl-mnd Di^tiov 

□ AnebitpnNun 

D ISiWmim 

□ Aata Twli.njciAa 

B Ayj&Ehka O AwlnRhifb M> 
OlUDriE^DiC. hELldiDC 
□ H44-lM-riiii.'kRi^ 

□ UriitcB l£iiMjAia*iHii4- 
□ f]kpieiiknLry □ MEI-rHcic 

□ Ci-nl FrnnnHiritu; 

CciDLrri4« to^LiiHtfUic 



ADOOLmtiev □ AilmrlUJiiLa 

'PuHqvn C!QrmfK>ivd<Ni£^ 

BaIUEiChH MuikiciitaiHiiiE. 

OprtijirnAWc P CUrIi Sw^Lei* 



□ lrIl«l,TiM] Lh-iftiTit 
p E-3A±L1-1 ei1 

□ bUmitrid-ftB 

P UkumaJ EtALntnufir# 

P i~viJ3L>lr3^iiiuii Q ^IhbLiiu 

□ Tf^|.'tii9iit«0' ATlLftlq 

□ liilhwiy ItiiipiieH'Jiii 

□ llulMH il-UllLlld 

□ iTiilijolriiil 

□ UHOiimtlvi# Eikcliiivy 

□ UiKljinlib □ IiwfKhot^r 



INDUSTRIAL CDUBSCS 

□ l^?q|W|fN'rF1Pnl--n4' [AiiiBbENulll 

□ MkEIH Rb#NHi 

□ hEHchpaiinsl l^nfLitic 



B MicbuliE'il Dniinwrinc 
EitLii* l-'ftfAixiAti 

□ Ki-nnl^rpn □ rktciq-pmuliii^ 

P Flutln □ l-lunbLnc 

P PabliD Wnrl:a KiiMlnm&FhlhJ|. 

□ I^Jp Wiri Ppfise MiiLktv 
□ FIuIhv Gcnjcnl 
O R&iiiu OfifitfB.DAiJE 
D RiviiD FIcrvRriiiE 
itH bi. IL J'i«rtiatk PciH>miui 
DR. ft, [iiixnpilrqiui. □ RnCrii 



□ HpiiiEArr Fni^nMribi' 

□ Rlbnl- Mnip3 Wwh; 

U ahlf Drhftiiic 

n Sljeim DKC-iifl Q-HtiMm Enrlms 

□ HUUl FiEIAOj; 

□ S^lTBclQnl DnJtInE 
P !^MihxirmirM^ rtn*iCi*«N-|l« 



□ SaE^'ijrLiic u]L^!^3ii|]|]inc 

□ T^vttrp^ _ ^ 

□ T«iPi-l* t>HifruNiE 



□ 1'nJn?biijiUf 



□ C^msiiArL'id] 

P Cr^HlLlmirnld EUqpLr^LjiiE 

□ ArnHJDliNLC 
Q Cl ej JLniuiliiLLiic 



&D&INCS1i counsis 



QAilVuit^ TJ j I m uiRiTiqHjt 

Q I'wdi uil CtKikjfliiiy 



r~L F^ihE. Vehut 

□ FaEV[nuiilbi;p D Fn«nc3| 

a CiHd 

OltLib SchwA 

□ ^l«di nC W^Lflc 

HDHF ECONOMICS COURSES 
D fi<!ni« rbx»TTuli;iTii 

□ E'^CuAuAnd IJjAMBIAbEF^Jf aJiJ I^faJpuaC' 



□ O r^Wwi 

□ Wgldinr. Uvp eld^I l-riKlrk 
kniluu p WekJ«l MBJLulu^Lirinc 

□ R*i1wnF FikUJ Clm-h 

D ^tpLcaEaidJubJjp 

□ Swr?twiJ □ 6|wni«E3 

O bKiilfcrr^ld. Alld. HL|D LflE-teffiufi 

□ Tr«fl]<> 

□ Tpp. hiiAbL khI C^OlHIfU. 

^lADBiXIIIDQE. C«tnriFI« 



One great Americaji is still open 

for enliitments! the ali-important 

army of trained men — whose specialized 
knowledge and skiQ are helping to win 
the war ioday^ and will pl^y ^ vital role 
in the victory world of tomorrowl 
Youitill have time to jour these "indus- 
trial rangers.” Even if you*re over 38 — 
or over 30l framing will make you a 
better hghter on the production front, 
and will fit you for a better job when 
peace conies. 

Y ou can get your training as thousands 
of business and industriaL leaders got 
theirs — by studying a low-cost LC. S. 
Course in your spare time^ at home! 400 
business and technical subjects to cboo$e 
from one, or a combinatiorL of several, 
fit you for greater success* 

Mail this coupon for complete infor- 
mation on LCirS, fextbooics, teaching 
methods and personalised instruction. 



FREEl 



MvU co vpon sad we wUl 
send you free Aomp^e 
^Hsoff Ja 8iop FritcfJoe^ 



.... r. ........... r, r, r 

CDHtid^Hin FCpLfnFrlp Mcriif -»upM ta InfirrMiE i-bndl f'rtrrrjLjifliri^Hfrt MtfADDtl fiUniled, Uantrrai. C-irtgd^ 

^iqlidgrirP PFl"J t C. S.. 7f ll', P. fiiiffJiIHi? 
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SetMt 0^ 

MENTAL CREATING 



T f? you juK Uk^ Co dtfflxli, t«fld na furtluerp Tberri 
A ttine wh«ny«iir fancied miul btoui^t 
LnC(> Jight-^and ECaxKj tliE test of ov«y-day, hard 
realJdes- Are you one of the chou^jid^ — perhapj 
millions — whose chou^ts never get bcymd the 
^age «f wistful wlshingf Do you oltcia come to 
from a daydream with the sigh| '*l£ only 1 could 
bdng It about^namte h Teufr' 

AFl thiUjfs with thmigfit^^rt id what fot- 

[ow9 that may taJce your Jife out of the dasa of 
those who hope and dream. Thought energy, like 
anything el$e<^ can be dUsipaCed-^r ic Can be made 
to pmdiice actual e£Fecti. if you know haw Co pioc^ 
your ihou^hts yott cafl ttimulate the creative proi^ 
eases within your mind— through them you con 
asaetnhJe things and conditipoB of your world into 
a happy life of accomplishment. Mrtiial creatinjc 
docs Hot depend upon 4 magical process. It con.^ 
dsta of to marshal yomt ihoughcs intn 

a power that draws, compels and organizes your 
experiences Into a woith-whUe design of Uvin^^ 

ACCEPT THIS -SW BOOK 

Let the Rosicmcians tell you how yoit may ac- 
complijli cheM: thxtiR^ The Rosicruciaiis (not a 
religious organiutiou), a World-Wide philosophical 
fraternity, have preserved for cctituries the an- 
cieW masccrfid knowledge of the functtonitig of 
the inner mind of man^ They have taught men 
and Women how to use this knowledge to reerrofe 
their fives. They offer you a free copy of the fas^ 
dnating hook, **The Mastery of Life.” It tells 
haw you may receive this information for stu^ 
and use* Use coupon opposite. 

Rosicrucians 

(AMORG) 

SAN JOSE GAUFORHIA 
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AUDELS AIRCRAFT WORKER $1 



AEFnrv Yrwr QlLcilliiru an 1-^ — ALrcrift T^nni^ 

watitifii iiftifknM. r : 

It K-^uQli A |UufilTi«. I— Hjmififf, 



. .... .. TirtF, 

3 — .MilliabiEldri in TLs,-' 



9— ^UliiEt^rLnLii 

Urt. 

Spot W^tdlniE A UlniJ- T-— Fi]iHn.LlDA. Ah|]h, eMs. S^Aiimi' 
IiIt, Fujcligifl,. ^V'kDi A FiDii — JiuW L'BA TiMilk 9-‘-^i^]n Ac 

Xi«EA. ArmF A ViTT iiC£, Si a F»f«i IUeil 

AUDELS SHEETMETAL 
PATTERN LAYOUTS $4 

Drf«liiO«d br £xptfU for W4rk«rt, Iran A 

HwrintH. A PticLicii] In ]Q ilx# T x 

X 9— lias ru«— SSC L*rHlU— llluitTillDcu. IDQI Ktr 
Fidli. Fullr Inda^cA J4ir r*t4r iiffwin In luwcrlng rwr lupout 
pnAlqDii. OiiTnri ■!! pli^e* m IliMt Duiii.L IhLu^Ipi Fittffn 

CiaEllbt, PlEtBE-A DniLupramE A BlMP JMWdJUtt. 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK $1 

FtAclIrtI iiulijli lpr#nn4tl«TL rundiutnlRlii cr Btmi MBtAl WorK. 
a&i pjffqi- lIliMETmtpL 11 ic^Llprii. CNtrlj wfLtl4nr JSBlt?1ILl1 A 

Jati4flinE flgllJEi, EHiJn^cTE in ArnE^dij Iuixuub. l-ndef, 

AUDELS WELDERS GUIDE. $1 

A CQficlit. prulEtil twEt «] sntTitlHi A ni4ln4«ntM« of ill vtUlng 
kurhlDH tqj >11 EUKfcjBnki. Cnr 4 lJ 9 piE«i, lllostE'iljOHL llgff^ipri itl 
biTllMHli- <it eIkEiJc lod ■cE£|']BdD itvLdlJlg lUlLlilldi \tork. 

AUDELS ANSWERS ON 

BLUE PRINT READING .S2 



Fpf lifKbu^lci A TIu]1447i, C?wi ill Irpn «E bli» mint mdfiig 
JuclUiUilr iblp A IhrtiliDBv US DiRee, filiLl3r |l]iil1.nElj^ 

AUDELS NEW MACHINIST & 

TOOLMAKERS HANDY BOOK. .S4 

Calvin rqpdqm mulilni vliop pnctlt* In -ill Etf brirvlu^. j jrrK- 
LLcil bookl 111 1. Xnt TniEa EnrtT iA dih-be-. TeIIi how Ea Itf Itp -A 
mnlt titHn. ind siLIIIde ibimrf, -drllt Ami«t 

jvid jII cEhEF niBcblnB looJi. 1S4I1I piiH- fulljT l3lkiEtriE«d S I 

r a. lndcf^d. S iHiUinr. 1— Htwp Fw-tke. It— 
lliliviq Print Itcfirllipir A P'diif to Drlw. C*.1f^]i.tlDnB A 
InKtlci Ibr MudiltiTiU. Ttiyiltl. S— UOVP A till Ibfl 

f^Lkdi ^uW. flO qbiplfn. Eht 19 md ind undqni'rAd, A ibqp 
CumpiDlan Uiil BAin-Bn. ybar qLLoilkial.. 

AUDELS MATHEMATICS A 
CALCULATIONS FOR MECHANICS $2 

UiUnmitLn For hump lEpdr or ritfrinci- fSCi piiu, 6^d |.||u4, 
rr>[!ljcB.I iDiEliEEnlllcI Train iMRltirtlnA. BAtf Efi flEUrB cuttbuLIt^ 
toitttt nrirlflf t nmpliU lU. A iPdBKML 

AUDELS AUTOMOBILE GUIDE. .. $4 

A prvt[f*| quir-Jt roRilF Tct^ronc* bwit tvr lutp mHltipieip iiivlet 
biEfir iip<n.LDn &. Eupdete. £ep!b.L[u tbnoiT, qnal'racE.liiri A kitIc- 
ln.t tHMAn Kiktt, tTUrhl, bUlEI A Blita IJTpB DLeI«I tti- 

ISia [nb^be^ £d]If lILuBEjBtiil -l^hiptfflL ZpdBStdr A 

BtBfidBjd book Eni- birabBiUjclu Nfnr Tlliid driWE- cDTexEd. 

AUDELS DIESEL ENGINE MANUAL. $2 

A PEPEtlqB!, oauL|4 Cnatljig irl]lh quBEt|gfiB BrHt BnBvqri on tbp 
ihrbrtt bpErlltub BJl4 JDlLriL«nAnt4 of Eildtfn dlliul ttiiAtt In- 

tludjpg UiDcriil 'UnEari S DIbe^L JR I piiifl, FuIIf 

flElLblB blniliBfp pt>cl«l lIlCL All dEl«l]l pCBtnly bKUJhl cUi^ IMl 
jmk li 111 Bxtffinn Tilqg RnEtniqri-. cgi^Binn A ilvdiPtir 

AUDELS RADIOMANS GUIDE $4 

A kiT En lliA priEJtliul v^diTEtuKl Lnj nf ndln InclUillnE 
Mnllililliiia, TElBfJlJi!!(fl, att., AiStntt A. MlflPe lU(fLt>. Fbf ridlb 

finilnpiriH lEiTlcEHifn, BmiEflm. TT^ pBlvI. IDfl IUiIbEtbIIqiib A 

UIjitiBEii. rthiloi. £l 4 Tl«w gpciCiojii A AE3i«^«n, IteCiMDCf Ifidex. 
Autlwntlc. cixMw. nonriai^ 

AUDELS HANDY BOOK Of 

PRACTICAL ELECTRICITY .... $4 

Fur mtLiwtiniHici inEfngDrK. «t«trkE'Biif A ill ilwtrlnt mofTki^n. 
Hit I^kE'n. StiDd lllui-. Co^nn Importinl vLacid.nl h□^□TtnElL□B 
In liB.ndF fom— liK'tuitlW Mirlnq WlrinRp B^dlfl- Prlnrlji-lfi, 
WBldInf. TndEXBd. A KlftCi 1 PTICthnlUIidBrEEIfldLJig «r llHtrkltJ. 

AUDELS CARPENTERS & BUILDERS 
GUIDES-4 Volf SS 

A pmrt!]cB.L ILIdiEiBled ItuLb BlililBhit bn IBbdBtll Hblit^cEl«H EOT 
ndHflUFB. JalntTp, bnlldeTB. mraJunkoi miMt bLI mndwH-kEFi. 4. 
-fplE.^ ISSP pbx«B, ^TQiD miiiETBliHiB, Uolillla Oblitl, E*di T-QllUIlb 
pfirllPl. XbEB, bl^4 lEpBCBlaljr tl.SS .1. 7oL 

AUDELS PLUMBERS & STEAMFITTERS 
GUIDES-4 Volf. S& 

A PTiCili^pJ TTBdfl ABiLdBcil A BMdlT HBfarcncB. BIpIbLiJ id plxln 

iBngiiBifr A br Elfir 11lnptriti9«iP. pbHTbi. rrtiftiP. pIC' 

turn pE-hprLpLcE dJ IniidBm. p]Ulnbln| JbrBJcE-Lra inirlUdlnC MBrInB 
Plpa FirtlPC ind All tgfumiJjHlntt. I TqIb- — liffl VBjtq— 3Hfl3 
tUlfr-iniB- BBcb TdJ. FbckBL SiKA. Bbld t^lE-lEall^ II.SO I. YdiL 

AUDELS WIRING DIAGRAMS $1 

21U Flgrt. £lllUtnt«4. Ob&i p^fJffllcal TbcU toi Wliini of tlet- 
(rl^l BppBTB.tiiE. lE oiplBiiu rlrtrlj/ 111 ilM-p-la lingLEIili nW tb Wit* 
■PbltiEUB rof pruLLnllr ill itntiEi of BloctMcky. Eicb dlB^rBco is 
tninpldCa A ttilT--ExpljinBlprF. HkrlilF EsidortBii Fudc^E Coup ui I oik 

AUDELS ELECTRONIC DEVICES... $2 

TeIU VrUml Tau WuiC li KJW* Aiwut Blwlrtn Ejb. EbbIIt TndEr- 
■FttHKl. Op?DE 9 pFUrtb-til-W rlC **-lls A Uivlr apblbcBElcitU.. Ampllfl#TPp 
illumination, Eroqicfju: U ^ oILbiBi tdiMOatll.. OlnB I 

WIN 111 dllRflltil, Bit; 

JUIDEl, PUBUSNERS, 49 W. 23 St., H. Y. 



AN AUDEL GUIDE IS A GOOD FRIEND! 

tlia fh« broins and axporianCO cf orbcfl In lb«soGuld«4 of lh« 
Trades* Sav# titne Ond rnoney with rig hi ffiolhodjp short cull, 
tab jr loving Ideas. CHECK HOW| You con loolc over ony And*! 
Guide |ji your ham*. Slcrt Ihe lay Poymoni* If sor^fied^ 

r--*^*-CUT HERE--*--* 

MAIL ORDER 

THEO. AUDEL & CO., 49 W«it 2ard St., N«w York 
Please mail me for 7 days* fr^e examinatioTi the 
books marked (X) bclow^ I to mail b 

7 dajra on each book or set ordered, and to ryppsy 
mail 91 a month on each book or set ordeieountil 
1 have paid purchase price. 

If I am not a:itisfied with Guides I ’Will return thein- 

GAudaltAIRCRAFT WDRKFR ....... 

f] AuMiMEirT MCTAA. RATTtHN IJkVIHITS . . 4, 

O AiiMg sheet metal workers Hendy «ee|( * U 

OAuMt WELDERS GUIDE L 

□ AuMt ANSWERS on RLHEPRIliT READ I HC . . 2. 

□ Abtdelt MACHfHlSTS*TOOLMAKER£ Hendy Book 4- 

□ Audef* M ATHEHI ATICS end CALCULATIO HS . Z. 

L 
2. 
L 
4* 



GHld* 



(4 «*!-> 

Giddn 



JV>nve_ 



AifdTG«S_. 

OCCUP^Uon. _ , „ 
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Train BEGINNERS at Home 
for Good Spare Time and 
Full Time Radio Jobs 



VITAL JOBS LIKE THESE 
GO TO MEN 1 TRAINED 





C»mraMnl^|l#n 
■MiNlinn Qpwplvi- 

'".tNi ■ uh. IJi- ■! 
^prnmiuli^p iAiJ:- 

inlnblrKiiNiN u-Alr- 

KridLxDniMiiiilrAbN- 
■X Ibd eJrinTriiml 
AlmT’aCconuni- 
A. I lu. Lkili. >!■ TN 

■ PUi'njiEm^ 

Tllli t^rwJub 

rOIKvTiiOUI. " — 

K. fl-miCJlTlt fhM. IQI«, 

ww n rvwfcntl' iri 
#■11 tl| 4 il 4 m^ _ 

■' F I 

'hMPN ±a 

D n* For D I T pv^ rmaJk - 
Ijip AOnuAd ■ 

ninniJi. Buiin#«a 
iiN m hIpd-iJ IJ r 4h> 
CTPH-PdJ. I ^VR 
h'.IL L hi LliNkk 
ter 'Call Ik ^IiIr 
. MJ."— . 1 F!L.lt; J. 

mnT:H^F.ft, rwiiJ w*« thm 

AhHiiu«^ i:uin4 Crnij ‘l'*^4n 




ivr^-^IpKri. *T 
UmSIvIW, hci^llN. 




GPllff Qpftfil'tr 
■rPHg[#ilht« 

I r-.^iiUk«d 

?"“ ^ns. q ^ 

£ril«pU iny UMPD 
br-BN. 4 nKpl CTparb- 
lo-x'l NdPIIM RTiEL 
linMidli.Udj HilMtf 

V lwM ] 



€iwr orMfii 
TJflT,U^ F. J[\yU^.^S7 M 



LtaKJiGMilsil Im 
& ii«ui CNm 
"I •F»lN« 

tarVRC^EIiW U 

In M » iJrpN uF ■□rk, 
iiuO 1 Ckb 4 AnE 

tfJti. L^lalivt I* 

i-tehilhl > bi 

T^MST ftCfll-. 
^pu> tit. 

.IdilrH DnirUuji tor irUIcjutt 




-Storirtop 
Manapar #4 
4 Slum 

“J wma vurhinp ip 
a fa£u^ -nin I 
tniK4lbil^:h;bi.N.H I. 
I aM Mr 1UU» 
■PGrrlr- ManAlor 
fc* 43 'tins' 
|UfN CA, fiM- 1’- |i -I 

ptriTiU. JAil Fl.'l h. 

lJU hshLfa 

Cwirt, Frit HJrtP. SJui. 






Kerens yoTJr chance to a 0 ood joh in a hu&y 
war time field with a bright peacetime future f 
There i& a real shortage today of trained Itadio 
Technicians and Operators. So mail the Coupon for 

n Flli^ copy *f my G-9 -|jq^c, illiuLmted bcidit, “WSn l?kh Ttc- 
waiiii Sft HilitiOr" ll dtsscrilid tnapy fiuKinKtiiaff types itl Rndfo 
Jiibi ; tclfia how trnfiu you At- heme jp ppiltc ITmo: how 

you expcrEcbtod hy imiT-dlTur fm.] Rstllb CircuilM 

With SIX BIG Ji ITS OF ItADTQ PARTS I hcthI 1 

There is a Shortage of Ifadi-D Technicians. 

iVfaiiy Good Jobs are Openl 

a blH" BhoFtAR4? trirloy o-f rtUftlitu RmUo Tef^tinkCani 
flBil OperH-torw, l-'Eicrlnit llsdiva pasi bcUir n^W Lbrnn cv-yr hcJmi. 
With Fic‘W RntjcDi prodiii7lii.>n. nxjpff old uhleh wero 

formerly tradcij irv, «dda smtly to the narmil ttumhef uf n-erv^ 
jobfl. 

StotrofLfl, At'cfilion ond Polkts pAtli&, ftrtd other- 
IjBjto hranchoK nrtt acrainhllcis fnr Oiwrat^^re and Twhiircinns. 
pinnumrilbiFcri, row wo^rkJhjv op (J^^vc^lTQC^lt □■j'deira fpr 
equiionurriL. employ trained en^nj The Gove^nmel^t^ toiki 
fivH^ hnndr^da at cdervprtcnL elvUmh nnd cnlludM Pfidlo TMtii 
Btid wi.imcn. You mn-y nc^'or jm- n tStrtp Afteln 'whea it will bit 
BO uBdy to ffct ahorlcrj in thia raaeJnaillnE flo]^ 

Be Ready to Cash in on JoIk Coming in 
Teievisian^ Electmriic^ 

. p the Kl^W jobs tkrit TeliQVMfon, Fruiiucncy IdodaU- 

IiofTk PdiIcctrouJcj-, and other RndLo dttVHcitopinentB- will mien aftvr 
ihe wnrl Xem \mvm a m! ijpjHjrtuniLy, 1 will IraitL you icj bn 








You Build These Radio Circuits With Parts I Send! 



MP:AJ5.riirNO iNfiTftir- 
MKrdT !ls<.|..iK-ir ttnilL 
■r-orly in Camj*, |Fm>^ jt 
xi.i tix"+*-W iviry-' 

dec- RarSkDiE inyuur 
I'Hjt-lirtCHl, earn E\t 11 A 

hlONKr T^■bl 3 e 3 ^qu tQ-qniF 



fiLTTETirJETFROTP V^E C t R - 
f :t!'ET 1 , Itoic^ L v^l. W-i- 

tnil ■ndnli IHrIetiL Rtallnnk 
lEiqKH it ^'dlh li^xtA- I 
!!»« tt la maka laKinmlitiE' 
i=^i>*riTTitfli 4 , |iT^a 
■wTinL yaii learn fnsm my II- 
lU^t^Atwl k-toiKJifaa 



A. M. SrON.lL CENTRA- 
Tl>H nulld II 

I'xi-urn^lfi II iMwvdd-t.'^^ 
- rrvodulml 4 Hl 
■la^Kl tor tacLmR- JtTiJ 
BXpijrlmitOCdl purpDneiTi. 
1 “i-rul Jill piiTtrt, LhHLi-ur^' 
i-liitlQ. fur batlkJliDK Lhese 
nOil u-liinp Ku-Jtii C'tiltJil 



Bf Ihe time yOuVe €on* 
ductc^d 60 sets ef Ekperi- 
iTTCnti with Rod'io Ports I 
supply — have mode hen- 
dredi of meoi urernents 
cud odiostfiieiiti~y»»'" 
hove votuoble 
CAL expedience. 



P/AfD OUT ABOtfT THIS TeSTED WAY 
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POPULAR MECHANICS 






Mmf this iftf 64 if hook PR BE 



Than Ever Befare . . . 



■ 

J. E. SMITH, frntlipnt. 0 *p(. amp. I 

HplJumil Rp-dle |irv»tllvlP, Wfllhlnrl-pn Q. D. >Cp m 

Ilc-Jir Sir. i^ntJtih! MiikLl n|tj FltFLF. 'witliaiUt obli IcoilLaBg baak,. ■ 

■■4 VLr JEJch i#i [KItIrU R[u 1 Lc'h _ 

nrwi iK-lli how you train nu*r al borne in be R^iliEt- 'frcJml'cSnBfti B 

jipIm-iiPHM will liiAll. wrii+ OF print I 

JllJfl . , , r . . I 



Cdty ^ F ....... . . r n r ^ ^ - -i . - 






rcfldy la rMh ib when VictarF rele&ncB- ihi pnin^iRCt wartime 
Radio dev^i-opmentd far pmoetlTYie uechi] 



Extra Pay in Army, Navy^Too 

', J Kten pluilsr C.O HO Into raEliluy KrTlra-p aoldl^rB. 

^ laiio-rPi naarlrtetiT DtiuUtil hnall ihw CCpUbinci Nowl ^ 



l^ptHlrUT heLpa Sar^ica men. 






rant, extra prcvlljcei. mcjfp iPIcr^nll-Eiiif dntJe*i mocli hIjibEr ruiyd 
aim iH-plMU-rs fuT ii.Mpl pil'vr dtrvko efida. Over 

H.T^O tioTT'icp nH:n nrjiif# ^raLLed. 



Many Beginners Soon IHake $ 5 , $10 
a W»k EXTRA in Spare Time 

HIetM now, prohahly in yoor rn'ig-bbrirliDadH iherc''a rsom far 
rnoi'a BPArennd full Ume it^dio Teeb-nlawnf. Ma-ny N.R.I. Slu- 
denla make fS. |10 n w'eek EXTl^A man«y Utinff Rudlu !i^ 
spare time ^liile leflrFiijijr, I lend EXT7-t;V MONEY JOB 
j$H£ETS that tell haw to do it ] 

My ^'Sfl-SO Melhod” — tmlf buildiiiE and testinE' r«il Hadkr 

Cirmitfl-. hmlf frdni pn^y -tci'trniaii^ il]ua>Lrated It^ttaitEi — 

» ft tMted. rTtvvod wfly tn learn ftadlo nt home in ajjaro tirne. 
Thmfc how much prActicaS cK-pifrimw you”]! jpnt by bultdliie 
the "Suipeirhct" OTui htruunariTur Jnslnimcnt illoatTated at — 
by conductJ fiE 00 acW of c^Gpnrimcpt* on th^'RO «nd other CJreniln. 
ygii huild with pnrtd I xypplyE ^'Rhin a few months you. can 

rr-P-dy to rtm yiiur i^pare Time fl-x the Kadioo of 

your fricndi nnd neishbort— pAid whilo IcaminE! 

Find Out What N.RJ. €an Do For YOU 

MAIL TH0 COtjPOif BELOW for my FBEE eA-i>ajc^ buot. 
Tt Is paekcKl with ftadio facts, thinfa you nei'c^r knew abuut 
opEhortunitLen in tl^rofi debating. Itadio £ervieirig, Government 
KadiOg flud other Radau CLelds. 

You'll read a dcaerrplion oC my Courao — ^■"oO-Srs Method" — 
Exiiei'lmenlaL Kits — Exlrn Mone^ Job Eheele. You'll Ih-e 
faseinathkg >uba Radio nndi>ow YOU can train n% homo. 

N*3 obligatian^no ealcAman will cal], if ynu wamt to JUMP 
YOUR PAY — ^^fai] CnUpun at anco In ari erivcSopc or psfltod an 
penny priAtuardl J*E. JialjTlI. Pruidertt, Uept 4.RP, National 
Radio itutltliLci WaHhLni^lan U. C 



airl Sari^l^lpv poyi BUJiy 
M.Jt. 3 . tralrwO \idJia Tmihuf- 
eiaJi» ft'Sa A aci'h. bold 

iti^lt EtEUIir l-ia^ii aikI 

Sla eTrtn* P p-f-pu bx. 



Training Me 
Vital Radio 



Rrajideapltnit Sla- 
tii^ifLii eittjjluv N.R.L 
Irainuil Ihaclln Trafh;- 
nioiatid iiH npEratOlilg 
inBlallatiauT miiSiitjo-- 
nnuee men and in 
other r-npacitiea nud 
pay w“e]i. 



n for 



Jobs 
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S TMATEGY -cafn^s- from tlie Gr^^k verb 
straie^in^ “td be leader of dnriyj." froin 
ttraie^a, "ft general/* ■which in turn com^ irom 
the two words, Bdd ejornp '"to 

lead/^ Tho Englinh. sfra^a^m ha^ the same 
But modem atrat^gy is the direction of the whole 
war theater, rather than, personal leadenhip of 
troops or ahips, which ia included in taciics, the 
actual disposing end maneuvering of troops nr 
ships in battle. Jhc(/ca comea from Greek £aktik&^ 
from tatiein, “to put in order.''* 

Bi^h you p,nd yflur children will tnjoy and brtieJit 
lilp th^Uizmds. qK faveiaatirlR ELymulogipi (word OftEirvx) in 

WamTER^A New JldTERNATIOWAL PcCI-lON^RTp SrCtiriL# 

£iIniOi^. 

Tlitie colarfiil word hittories nr^ only on# f^atur# ed thb 
Ereate^ all Imowledc# book*. Iti icDm.pict#n 4 «i miflJc#i it 
truly th# CaundaEian book tor hofifie cducHtionr Th# mor# 
qupitioni you and your chlldrtn bring tc it. tlw? mart you 
^11 be atnutd at the fbnge ^nd KOP# of the infoirnatioTi 
ftimiabcd by it* hundred* of rncyq;lop#dJe aEtic1#i, tJijc work 
of over ZD-D cutpiondine auLboriiies. It ie#mi altbOiE unb^^ 
li#vabk tbot mch a -van fund of knowledge could be 
packed into on# hook — h bflok rhat teltt yem Everyth Ltiie you 
Wflftl to know about wordt^ GOOjOOO ol th^m, 12 2,000 mor? 

ihon m any othsr dicUonDiy. 

. hnvo kmff wanted t±i\m ufeal Pn%wtitf^ now 

II the tioKF ^et It, MpM the coupon fcadny for free illui- 
EratEd bocpklr^ of interritLt^g wend origirtii Sficl Bik aEiy 
trfOkdEalcr Ed bIiow you ths Cvnuint WehiUw—khv Merdam- 
WebitEf-ridEnfififlJ by Efia circular tr^^c-mark. 

G. & C. MErrium Co., 30J FEdpralSt,, 

E-bringrbelil Z|. l^fLi&xiach'Uiek.ta. 

TheMerriam''Webster 

Aijit, Ci'jiyrl^L ly C. &. 11. Ahir-irrl C- 



WEBsra’s i 
NEWlNTERMTMNMf 

Oktionuy _ 

SecDflii Edition \ 




ytJlc cuxo it ain J^D^idDt' 









Learn WATCH REPAIRING 



There's a Thrill 
in Bringing a 
Crook to Justice 
Through ScientlfiG 

CRIME 
DETECTION 

I havo lAirq^bt thoui4iTida of men Rtid wonioh thii 
profitable, plnuaut prof-^^ion. Let IVIe tench ycHi. 
in your «wn honsp- Prexisre yourself In youf lobgre tiw 
to hl] B Tcqporuilble. etosJy. well-uald; pooltLnn Ju a very 
abort time and at very EnwLI cost. What 4>tb#rs have done, 
you too, can do. 

SZ% of All American 
Identification Bureaus 

Btudenls or pradu a of 

],A.^. ThiH- fbAeiilftatinie- Wurk in ciLiiy to 
learh and the train tne id-luekpe-naivE. Yemi. 
too, can fit youraclf to fill a rdijCiniibiB crime deteotton 
job with good and B-teady employment. But ckin'l dslaj 
— e-et the detalla now. Let me show you how oa^lLy asd 
completely [ can pr^are you for Ihk faacinatLng wDrk, 
durlTiip ppare time, in yoor own home. You may pay ai 
hacn. iWita today for free Crime Book. 

p D e r I “THE BLUE BOOK OF CRIME" 

® ^ IS" u LI.rlllpr. TriT'H j.il>-iLaE .inmi.- r.F i h.i- rwuiaf 



_ L,.rllLpr, Ti-i.’H 

j|^U-u1-i^ p-nrf I...-.V Ihrv 
:=;. I, A. a. tW ft-fiw 



mo«1 

I'l mv-\i 



INSTITUTE OF APPLIED SCIENCE 

0>l>t. H5T, Hil& SiiHwyrldt Chlt*ag« llUrtuli 

STUDY AT HOME 

ly LndEHM EEXti vrJobkjflK 

er UToftLtioiiJi and pjjKw «uo 

te*(. Jji busfLpijs? wid publla 

]|f*. CirfAlAf Dpt>‘Ammfilifi Oua 
Lu:f>'4'c>. crr^t^raEJoca u« 

IMUHl tF rr^f. NiLTi U-HlalhfL 

Mote AUhtyr Hore Prestige: More MOue^ 
ft'* jfwiJ* ymi l«t"A*o. 3-rnl'T ■'> r--» i 

■ifpi-lnr «fHTW UfHH, i>r E=l= |l. 

mU^DW f«UnJ| n E iJiH U 5 ., Wa TWldta 

M Wirt jnelvrM. ll-irDliKsa Ejiw, Ejhr«T - 

i!^|. ^otiT_ 4 j4^pb^ Tnhiijni;- l^adanhlp kwI 



„ . bIuJ-iE*. 4 j 4 -pua " I , 

r..U ►TTi.K. l..r Lhr^:‘. . 

kaS#llv Eihift*|ievf UDlverilty, DopL 1064^1 

a Ccr I *-HWWl»-aM InBlilu tm-n 



E|;4lLCA^a 



AT h O M IL. By oUr mmlern a,ad Oflifilnall ey^ 
Eebh <if hbatniLl Ion_>'ou ^1 letrn ever y ot 

Elit WATCH RI^AIIHHC TRAV1E AT 
liOhIC-. PrrpwT! ypiirwlf fttf n *pll-p«yJsfiJ! 
pmltLoUbr biiltl hi buBloeu after cocnpliQElivy 
Orii,r miLftto pf LnsEnL-ctlan. Qomt vrifclE r#' 
piLlJWijarel]icU3iiiandaridiKfvrrsllywri vwr 
Ronrl salmiPK- iiai-ilunJarB uppl].' ro ibe 
Witcansln ^Eltaal «l Watch Rapalrlna 
524 e. HaaOn SI., MILWAUitEC I. 



AT home: 

I I ^ini Id rnlnr p^^Um Rnd DOaUaturH 
I bi 'ilL PTT'Wrtrt-SF’. 

= i»!(vJ*fl f<HF rfr>r ‘^MiCa 

MuI]«F ay. UfXK''' UkJ E^UltvsH^ta. 
NATEOFiAl iiAT SCHOOL 
13 IS Mic^loAn A^*. 0 *a«. Jaa^ Chtc*^a 



YOU ME UNDER ARREST! 
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POPULAR MECHANICS 











NOW Is the Time to 
PATENT and SELL Your Invention 

How. ittCirt tlain ever la tti# riglit tlm* to paUnt your Inven- 
tion. WhrT Becftuae zubDufasliiirAi^ preflentl? eniaaea 

In war produetEon ai^ lootinjr ahwd M3 the futyte hy buyins up 
patent riihta now, «o they w^ll have new and aLtiactive tWMS 
*Tid itU ftit eivilEan coniumpti&n a& awn fcl the war rt over, ^li 11 
wtat happened durlnsf and after f|*e la&t war. Hetite, the amart thmr 
foT" yon to ^ ia to lw>l£ ahead to the fiilnn!- too- Protect ymar Inveiiw 
tion hv applylne for a patent now. ao you will be in poaitlon to wft 
in on an oUtrljftt a^i, ot Ph the royaUica Jour mvnation wiD hrlns. 

Patent Guide Shows What To Do 

Oyp "'Patent Ouido for the Inventor'* anawer* many Im^rtant 
qiaeetinna eoacerninB Pntanla that inventore eonatantly aek. It telU 
what iMt*, d.Utla. dtawinta, aketehm, ute. txt to 

fur a Patent : how to protect yowr mYcntlon throc^n dated and wit- 
iiBswd d^clfjauft: bow to do this AT OMCE to aaf^rd youi 
righla: liow Patent Olflcfi Record* can be checked to dvtenximf 
whether the iyivoalSon ia probably patentable before fUlnB fees 
he paid : diflcyaann ooala Involved a^d a practical wa^ Iheee can M 
paid aa the application pMajeefflea. It tolb how aome iiavfcntoM lej 
eured nnanchk] hacking ; how many aimplo inventlonH. have prov^ 
lar^e commercia] auccMaea; herw patente covering improvrawjta 
■Ipci oan be profitably utUkisd. and inarketed : tolla counlleM cithir 
facta of intePciM 

Why You Need Expert Assistance 

The Patent Lawa wire enaeteil for yoar heneflt-— to give you prot& 
tion for the featurea of your InventMin which are PaOentobJer Hut 
these featvirev inuat be legally and «mci»lr lutlh In the lonn of 
'"elalins." Tbw phma* of the prooedupr^ is so compleat that the Patent 
Omcf ndvldee the Inventor toeki^acc a oowipetent Raifiit^rEd Patent 
Anomey. We maintain a law atafl— carefully triincd ^pistered 
patent attorneys— ** pert draftamto— esperiinetd aearcherp—to 
■ervs you- Wa have been lerving inventory for pioic tbnn £0 y wa- 



Take First Step Now 

WHli the Patefil CuEde you will ^Meiye also Frw a "Record 
ef Invention" lorm which will enuble ynu at once to 
eatablish the date of your Invenlionp before yon Ale your 
Fairat mppElcatIcn, Thi» kbrp ccata ^OU natbiiiB- jet jnm.f be 
-vital Ml yxsLir anccesar Rejnembtf' — In Patent Mattersi, AC- 
TION is important. Delay can be eoatly. Mail the eoU- 
jkon in an eiiTcl^t'pe, oT paste it on A penny piietcard NOW. 

CLIRENCE k, rSIllEH & HtRVEY R. IICDBSIIN 



Qhii 

FREE BOOK 



'IForfhy of your Trurt' 
ittbirnd Pibal Allurum 
3 T-K Adomi noildLriH 
Wdihingioni O. C, 



CLARENCE A.0BRIEN 
& HARVEYS JACOBSON 



1 

CUftENCe A. 0"B.RIIEM 1 HARVEY R. JACOflSON | 
Rl lhlA* j EiM Nelpepffs tih» bi UhM ItiWi f AdHt Olct J 

31-KAdami BuildEngp Ws^Jn^ianp D, Ci | 

FTease send me your 4S-Faflfi ""Patent Guide for tbo i 
Inventcr"" and your epecEaJly oiepateil "'lie^rd of * 
Invention"' form FREE* Thit request den iwt |: 
C?bltlfftte me. ^ 

Nante » 



Addrasa 



IKMEDiAlELY MAIL COUPON TODAY! 



City. 



State. 



{Plffue P rile rte print p-la inly. I — -A 



OCTOBERp 1943 
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F«r Bfig^inner «r Old Tmitr— 
a simplcp ptitHeaJ trarwaig 
and reference saL Sea It ttw. 



M Siy, da y&u Hk# l^oc-- 
trIcIty? Da yau -wapt tc? 
learn about £Je«tr|eiiyv 
RndlOi aad Lite il^vclap^ 
menCfl and i^iojireBi gf 
£lcctmnica? Are you it^. 

CureaL-cd Iti tb«« A-ubJ^igii 
aa a hobby, or ai a vocaliou? 

Would j-dU ILkoColtavothiaknowl- 
erJac ac yoaf ficigef titw, ayailablo lo 
yms HO thaL yoU ca-n quXclely loctata 
any branch of any of thcao 
Hubjccta? Thc^nyoM nc4d the J- 
volumo COVNE rEfEKE-NCE 
ENCVCLOPEDIA. 

<kiiii tains aecr ^09 UluBtra-< 
ttonn — -avrz 2000 BubJoetB all 
plainly Indexed w you csin lo- 
cate any of them In A momenfa 
time. It can ad4 xnort^y tu your 
pay syj a$ Lwplna you 

up to date, 

Vou ca.n be the authailtv en auy 
Fubicct in Electricity — Kfldb^ 

XvlaviMiim and EiecrtronlcA 
cmd in thiA reiuarkabte t&U 

tJMdii't coat you a cent lo ihh- 
aa4 exatiilne It In your owu 
home for 7 ddyt. 

Read the coupon below — Then 
fill it Ip iind SCPd It to me., |'l( 

Hcpd >'Eiii your sot. If It isn't sobie- 
thing yciu'EE value all your life Uteri 
&cnd [i ba^k. It iryilL not have coet 
you one penny to haTC «cn It. 

Do it rlftht now before you 
Lay this ad aalde. 

Then you. drtldc If ^li w^nt it 
at tbe \ovf prlije L'sn jnakJug and the 
vcnriLbefaFterDij ^ ^ 

rm ofltrLiis. Kfr, C- 

c“LEmC?f"l^Tjw 

■coyNB Ki-ECrrRtdAb school 
• etc s. Fiuiiaa SI., 12 ^ lie 

I Snul me pcwtiMtiii Wie hi* 3- 

-COYNli tLEClRlCAL and RADII 

XbOPEDIA. nni^ I5D FRER — 

~7 dayi: niurrHcL vini IhiF boakn. 1 'll e] tber netum Lheni OLERlld 
■|3.D4 and |h«nf3 a saaatii udiIL the oJ !|I5.95 Lb puJ^ 

|KAME. 

jADDREfiil. 

ICITV r . .STATE 

JOCCUFATIUN AGE. . h ^ . 

! C Send Caall price, fll.Bl. with azder 

i SlAVK 1 If preferrH— you riaTO fl.-l#.- Emne 

*7-dpy tree tflil.aad miura ^rlT||cj|e„ 



REa RSfx] 1 In. boi^lc of 
liO Coi'ne Shinffc rdnii. 
Actii id v'iji rii( diaxTani!i, 
maioz -wlDilieifii, nuLloi 
■: -L-uji,. ?Vrd*ny 

ea-E an j~»b. Limited 
c\ ikunl Le y. i*-i AC T NOW. 
I yr, Htcftni-rtiil 
isk'al Rervire by mail 
frnm the rU>j'nc ifltaff 
lVO Atky FI^'El'ilCaE OF 

R adiu ptnbEerift , FREE. 
wEtti Kt. 



EIECTRIGIIY^^ 

BIG WAR WORK HILD-BIG FUTURE ! 



Quick! Get into 
DRAFTING now 

I.Oani A i Homo i^rpm id ft Englnmw 

Wilb InduaEty MnFkinB ffrorlthly^^e d*ld 
for iilLAtTTSllEN i% bi^ur tMK. Q«t 
late a beilur trlth nL'nre pay oad fu- 
diqiiLLgp. pkaHnt -ncrk. 1 'wEtl lialn you 
■t yonr home la Fcair spare time uitLll tmi 
are heldlne a 1^-Llcr purliLr ^nltf<in M 
_ , DtaJLiinttL Sly pjraciiti] Lfafnio^ iq diaft- 

k . ,^EP9r inn also ititlclECi'i a h€>tki)ic OnilrRi: in Indiu- 

^ I rial DcKlpniFEg- mlitiblc nq. prDjucti, 

AIL '^O/iJjLr .L>]f^ niEsdLilrnimnK”-kli 

[lIbl"^Jfim In^?^ *^if |jnjwrt«iC *nd prpfltabt* id 

gn,^,_ .‘■-rnnE'-^hiHl free 4jaftHin<?q. Writ* for full llltuirtLtEd dfr 

■with ccyur- > xud. bwWet, Gi^e ynur sec, 

ENGINiEn DDBE, mvlilan 3377 llbirtrTlIla, EMIrNL* 





ni y at 
o m A in 
■P^ro rime. 
Earn Aa:trct 
^ArbileiaaMi^ 
ing. . . . 



V<H CAN MAKE 
ivitjkk >li:>\i:v rr^nn FOLJ^ 
TB¥( WhecliEr you ks=- r- 1'* k.i-iia or ten 
hundred, get lituxt ntjcnilii. method* 
thai avalil hKRaea, Lncreaflo ptonto. Our 
fattioun ayalnnk n-f Homd fSlUdy Train Eng 
Ua» hclprd thouoamia ta BUt^o«*a. Eatriv 
PrqllLa from the OLSri. FREE Cetfltqq; 
deacribofl '.ui ■■<. iiirtbmJi, oorvLce. 
WrEte today tu BG-D. 

WATIONAl POHlTBy IMSTtTUTI. Ml« C« 5 «. H. I. 



STAMMER? 



T?>=3 atw IBS-pairn bnnk. "FtsniTflrrJ-nff. 
It- ijaose arvl (\::L^tioh/' jcrUr = Uu: 
I^Kui! r'ftls Sl4*(Kiiiil (vT icLi^nlJIlc 
Ikn tir :.| jnlmri-Ltvr and BLuLEefinx — 

Lrul Ijjr 4.]fi yriFF., — wa c^f^i 



Binjamiq H. bopuc-^ 
Tniii^r, |ntfEina£Mlik, 



ClrgE^ 

Ind:, 



If-Urrk. 

IM>;^&lrtir 




Pf.UC$ INTO^C? 
LIGHT SOCKET 



Vlrtm-F Mode-] n^dkWCiM 
Arc W^l^lc^ ofionua from i HI 
VOIU, A.c:. or p.r. CurrunE UFM# Bl 
i>1ln7F arc VT«L4l«nf bLq-tkCF rrlw^fi a»ik- 
vmln. iJHnaffidDui hixn. m weld aEE 
uituli, N94 ■ tnr w-i’lifvr ■thBt 
CBirt^Fli, bipt ^Filial 17^ 

4inii ;.i.>':i<^". 

Howc-vicr. du» iki- Pi-inri'l-l-CB S lEmtirrUf 
BUpol^V of I .< LO" KHkf ikOly iUp- 

Dlbfd M'llll Lhi?- wofe^'i^. liiUBrBnl»>vf| 
net -LOi [Mim [yuT. K*oaJ» Edinden, * 
nuco bodlci, raitlacori. CTLKliiikciv 
Mrtn. rto. TaJtt VkclKry Hodcl _ ' 
llnvi.dllwrld anrwliorv to jQh...TOor-^ 
oie l-iicbt frnm hpcht wclect. Tou''ll 
Pirvrt .■ UiEHuanrl iMmem |tar (Mp wtUIrr ^ 

AKiUnil your IIOBI*, trik^|e#. 

HLviip. I 1 L £hi^kh,. [■ClOTl-^P. 

rcuatr Uik Uiiaiu- mrirhsnLrB, 

liivomon. Thluniki4-fa. f«mMni, 

' HiDdiwc-ltL rkow. 



iTrJcr a ■'VLctwY Uudoi' 

4^lfn Nit HANrV 'Vf'li Tuib ona to you willlt mda. 

KIfU nu munni jorirleij oswmtlrix trutfwttnmii, BVX!6d 

oird all b*r«s±a£y tdru -wiiK iFa oxcofydovi df m IrrVO jH.r ^ 

pud p PTfiHl! ploofl- Df oKiJannkw cord: sh«r wntmi «ery- 

onia baa. Pay poaiman orUy SJi.D>5 plui a f«w ihniu ipuotaar. If not 

0«j|im*iI«L TTlirni vkrWrK Mr^lrl ftHn'II-HvIO ir 5 Onyi from rror^pb 

arkd nuri« 4 ^ piJd far Ic wLLL Ih rohmdril pnirainly. Ruah your ordar oour. 



KUMFY PRODUCTS IMC., D.;pL U-343, Cfncinnati, Ohi, 
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Popular mechanics 




j -ATLAS 

ikes Muscles Grow 

Fast / 





Wfiat a 



5 inches 
of new 
Mii&de 



For quicK results 
( reGomm^nd 



Herfl*s what ATLAS 
) did for ME / ^ 



Will You Let 
Me PROVE 
IConMuke 

YMI 0 iWnr iMmr/ 



LET ME START SHOWING YOU RESULTS LIKE THESE 



J^lin if)co|t» 

BEFORE 



John JcbcNh 

AFTER 



MJTT cuTf Iiijw Qhl or virtuin Krt, 
i¥T hnw luhkJiicifI trf ^aar prWFlt phyifl- 
cal tondlUoii ywj may he. IE you i?ul 

ii|lJttnly hilar yciUr JLThi bilu T 

eatli , _ 

mJnuEra n day — hUrTiL In yuip- *nrn lLDm4-^<-|Jti 
nil the time i agk ef your Ami there'o do 
uiwA if I fjiU. 

I -CPTI lirfipjden jmw plT^rUtllKh 

your hAfU, develort ycmr wluid^ bkUHrulBrE^ys^ 
Ih-HHIK ftJiil OUTFHT»KJ I adiL 
to your elieiiE, iiJve yoii a liiK-IJhfi 
Kirlp, Dmkr itinwr Icc" uf your" llLlw ami 
powrrIOI. I rail HlMKiit niter AireiUEtli iPfH'k 
yehUr Olil Ifarllll<»tH^ rMftfUt thM IIiJk>F 
[lEininH, hp-lii yi7i| mini yniir bnriy im fljl] □[ 
pep. iiifor ftnd Tefl-lslinM.r«i viioiiFy cobi you 
WCili'l fCrl I ljrne'» 4!Vi-n "HCiilutUt^ ruubi"' Wc 
fiiH- WeBilincm Fiml |h:q.l kapy renlliijrS HeTurc 



CHARLES 

ATLAS 



CHARLES 

ATLAS 



AwonltHL ir^ uiiB 
ol "11i& WotIJ'R 
Vvtfwrt\j 
l>eVi?Lu^ 

In lJili?mALl>!:]ulAl 
RfinLnL-kP CDnpit- 
titlDP i"lEh A L 1 - 
mtn WhD WBVld 
C4fiwpl It JPPrRr 
ltH.llul kiiA^ 

TIiLi Ek A EL.nit 
1?1muLu -uE I'lli+ilaB 
A 1 I □ ■ vliimlJFj; 
lnwr I’iC tn- 



i*Am -KMIH-tlvt 

■Jhawlfi^ Hiqn-d-prf 111 . 

o.. H. i- 



GAIMED 



tt4Y, rhiE ki hM H 
'iklla fi|i*tqTf 
iFut mn KlLliil: Uh- 
L i> II rJl e tl -Hifl-P' 



3 \m 



z-Ai N-ow iifly* 
— T. K., M, r. 



Hre’sWhatOnljrlS Minutes a Day Can Da Far Yuu 
I 

Vinly hilar yciUr arhi aiUk fin: It 1 i;ui q4t| 

>14 ff M to your Olnept^yaii on 

.tn arori — lb double-quir!l: libU!! Only 



your Rlrvngili tfaro^li Ten- 

YCju nan lauujn at- aftlbrJal tniia- 
Vi-Mi Ei|FTi|4y uilllK Uw 
DORMANT Itilkft^Lc^^p-# |u yvur OWti 
CjOik'f!K'T;ki IhiMky — W aLtIi l| JiinTiutc pqi] 
rmilllply t]qubl(M|Ulrfc IlltO KAl BOUd 
LIVKJfLT 0 <rLE. 

My nbCChOil — TcnMrfn-^ — 

Will lut-n ihr iriirk Enp you. So nifiory 
“flyepy eKwtliw In pPAfcItal. AihI, uan, 
fto Ufily injnut «4 n dfljr 

In ysnir ^Jwn liDmr. l-rnni tlio v^ry acpui. 
yiili'll lip iiadas Oiy metboil nf "JfJyflfl-itrle 
Blinon iiiuconsflouiJy evctt 
f^illMiko Ol Ibr riAy — Wulklryr. 
bnullbK H>^Tr. fLr — Xay TIE’TLX^ 
Mt'iiML'LE And VITALITY. 



RE-t throiifft^ 
''Ue£«Urcd" lo 
JTU 4 ar|cl 



'll hnve ypup wholA iPAimt 
bcW, brautliEUl muLL uI 



What^S my Secret? 

TcnHifur' ThafJi Ui^ Uck«lE 
Titr- kt^tEicAt natural nirEluMl Ihat T OkyHclE 
dc^'-rkriEt«d Uk fh*niiio my iuhev itora Eh* 
efTAWny, uhlblky-rhibilrd Wraklluf I Wai 
bL J7 lu my iKTfwcint wiptr-m#Ti phyNHlu*! 
TUrjuBamia of otiifp PfrUown nr* WronilriR 
mikrybLoikij pfiyB^njil — my way. I 

id VC y-iiii iiu rbhEkcI'** hh- rfMikrikpthDnH L-d pkn] 

with. TVbeo you b&v* ICAnt*d to dtvilop 



FREE BOOK 

'T^Rri-crrMng HcoUK 

nnd Strsrgth" 

In II T talk t^Fyoik Ih 
it^lly]lt-^rom-^.h^l-^p]louhJ^ Ian- 
KAiUir. ParketE With Innfrtra^ 
tknn#.| pbri linen nf iwysflf Atlrl 
puplbei — h:tLomi ftiuk Ejn-amc 
NRW ME.V In Hircnpritli my 
way. I^i me oliow viyu whai i 
hrllhnl TJIEhl do. wi|a| | 
ran rio for YOt’E hor a r^al 
IkrLU, bOfMl fut tltlh- bnuk loalay. 
AT OSi 7K. f ’J ! aH L F>t A T1,AH, 
Ekept. -kin. lk& f-3rd fli.. 

KtW York ItiL X. V. 



CHARLEE ATLASp DarI. iiili 

Hi E. »rd fitrwat, Nvw Yorh li. H. V, 

I Want the pnniJ (bat your system ot "JJywbKJrie 
IT III btip maKo a -New Man ifT Tik^ — fltve FTIO 
a healUiy, kitwhy TtOdy ami kUt imiarqlar i[cVd«E^ 
knnit. >irmi nii; yuur ttve bOOlf, '■' KveTtABtlns 
and 



0=’LcN#t print iftr writ* bkalkily> 



AddrOH" . 

city . . . 



>=<laltF. 

1^^ <rhcrjk ti-prf Ij undrP Ift fCif IlDOAl'Ql A. 



OCTOBEE, 1943 
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HOW TO PROTECT, 
EI 2 VANCE nnd SELL 
YOUR INVENTION 

DtJr l^'ltElj IffKIK Hurl cAltcr Utdritu re HTi-tlnlilr hi mr cIliHItl 
--[fkTEi j-ou PnrapfDt* ik^gllUnl \yiP^- L4 J¥'iir 

fiK* weti« 7 r-iUD)(Jjij(. lE. EflU FD»< hE— who ili«gr 

m-nl tn raj — bOW Wty alPhitlietl piflUftlMpI — tlQif 

lii3|i|Ei ixintiHrEF irliUi EnjrvLLlHctijmrF— I kiw IIwt illrE»lEil 
ruftlljr irF'iQH'fldrraEi'Twbaur miirh rnnrM^J EbuF rPlJ:l*^bnw ^'fiU 
rmJL Flnr) 4 r^urlFE. Ll^r Mm FREK BOOK tlLlcliifn KUrttI 
itiF iinick roTfrup IF ]r-aur lnvdnM«Jk |p pn EPnti.l)>]« abiI siloaMn 

TUE FIRST STEP 



Thfi ^TKt iirp Irv fseilni ^our IjtttvfillAD tw^H fm En^rkft ip 

1 |> make a. re™d r>f |1 m avt "Inv^nMiftH Kw^rfii " Form. 

Till! I nrm RllnJ rMS ami ^Itapued n kh I 1 + lii« 

Yalimhtf lo Twii in Mtih||i}i|riir iKt 4nf« yv\lt [M-Tiiililft 

FlHiiii-![ ndAS fef 'lIFh fi'MciPin: ariEU. Wh vI]I be rUiI 1 r> 

T«l uur "InrEEiEJ-iin llEiHirnd" pifi| liiTf 11 La lldl 

Eifflnp 'HThr-ii ynM rrl^m 1 l with ihErloifirD oF puuf rl^Ti^p, '^iiii 
S'-nu nD4h;LnR---ani| 11 ImiBeJliiieL? pilU Jwu ufi 
rE^rd tt Enf {^LkiBaifE- <iT )-utir Jerlre. 



Proterl Vour Invention IVI>W! 




Wr IkiT-e many Erilen In P|iMi fmm iruamirartiLPOta »*nu^i- 
Irr liirorviUHid. TixJav a itcit^nri i^^r nrw Jovinra la crervinidf^k. 
•-'a^ldiKl CO 1 .^ omorRejifc^ wi^^k. rrwtwl j-oiip LiLvajiiJuh iiioo- 
with H U. S. Pfttaui. By Iir^liin iJnwnrv 1 .lv- |-nil ITiny IKm'EnC 
■Tiotbw Inwritop «clElnir kn or r^¥u at felia PdfouL nffU-P 



dMerlrrtJon pE -yijur Inymiinn nrii oiif "l-nviHitItJik RiM^rhfc, '* 

It wlLfieaied and mull H hi kj", Vi> them inahr- a 
er thD U. a. r-acoiht i)ffiii--E< Ji|ep in aKertalsTL wh^i*e m* eon 
— — -looL [i^icanlopi rnr TTili- la 1 atcff^ you a-hemlHl 

Md^ Wc>W— hirfki™ nnoUkPr aLc^Mi In abr*<i Wf 
pnr| wA|iiT a-wiiy wllTk a iiatonE. 



pexue 



APDPtKftS 






H 4 . STATE 

Witi^ «■ Kama n^dialv 



.Sntf Voif pcEK' ii :n. /'iSplJa-K- JJiKAm-JUi* 




rW^TLl'h LHkPiK iiiraitiiral c^iCi^i wOrfd. witri 
IlFtL elur't-ek, Ulk* ac:OLL lMiim*-c»i| Ip for 

imuiy kaacruelito, hatn ^■tetiOiviLin. beam 
lUHT tn= iHkiL i-kIIiJ! -tc Li nrw; finTtn, 
pkrtunneJeBr i-a:ttLN'^ 4 ia.lMi« tij.*he ii*p;r nidka 
t.... Ip undirauipJ UEid ui a|>vlr>- 

TiM:^. la^c rr-ZLOLiaJ i* hmel Isb.^: » ^Bpl-nc* 
rr'j.nw In raJLo. R-rpalr mdi.^ fan uii 
i>r<^t. net a Wd-Ei 4 >syip|f -crar'idtPL 

UHL hk!?hPT anii iiai' Lr>i ui« Aeit^y, 
P^ACiri^^L flADiv TRAININO 



qnji<k.lj 
|Mt«l ■i“jR!- 



ueui jusrr sCnd Ho iiKM)CV»ii 

IfiuBlllW EN- #^.cJ« Jtnj 

Ikf Itev* MtH vMenl or «lill[xt»ii. Atm haw 
Chiw Hf -p-Mlwm Ihkh pw ■■-■T. Hmrf M mitmmy. ftu 
iMifeUll bIndiPlf ODlr Dim putmi:^ 

LM 4 ti*e*|-b» tmr W irur mtaaj «JIL bi vdmuM b Jv 

tl,Rp4t4M« PUIUCAlrietll. m L IfT. 



iTBf^ ^ ^ Monlhi 

HLlEI 'B J ui niilLqru.l4iipd for tDchitljcal £^->Hr in 

CML, KJocltLca], Untialilral, L-betotra], BailJo, 
AfF^Muiic^] KuRlRKflnc: Buiiiwji AdntLitLi- 
Tt ■ iT ■■■ ■ tratUia, Acvoupllng;, uid fleeretatlal F^cLkiml 
MEN AND WDHEH— a ft. liLiCTl hMI stdiABEl whEh ftald twonl ad- 
milUtl, ripcejaL I'YEpifa-tofT H«i^rlmtfiL ^ocHrn I a bora Uh- I -F t, laltak 
r^uEpirv^nL. iohM«V Lcrtr llTdiu cehIi. t^lunofioditiD aLudiot Eitkdr, 
fOtlltnr. EnEcr .Tal]tiUT+ ^CtfCEl, JuHl*. Weplnrah^ IVjiir fur rtfaFop, 

lui CallBi* An. ANOOLA, INDIANA 



STUDY AT HOME 



Fner^aved produntioii 

mesRE 

More Jobs for MACHINISTS 

Aod bigger pay for men who know their work 

This b[f bome<slU[ly end TcferencD g'lves the 

prsclleel Tacu an mechiiics emd metbcKh tou n-red to nd- 
VSnee in Imkchi-ne ihap inrurk^ Take advantaRB nf the othEr 
msii'i experlbncfr es foi^tad iti booki. yput- p-rgbicnki, 

Inerrase ya\iv eihitleacy, with 



t ■aolumBi — 3311 ppm — fSlC l^iusiralloni 
{A aamblaitd hemp-^ptud^ Eauraa and rptp-ranca Mbrariil 

Tllh LllkfaJry Of iPBdilno-aihpp pi-B[*iLoe WU wrllEtfi fnr CitiucrlnJ 
Li itives pon tbo Lwpe iflottiods lor everj kind oF rtseliliifl stupp FcifkL 
U fmiF asgiluLlkl lalb^ dfUJS, and dUl«f Ihitlklhe lOalS ubd Ibeir 
oi^eraEibn, ai.itorastLr fcrew manhinefi., ppehIj anti Emls. nar ds^lfik 
■ml proiSiiPEiakk, JlRiB.nrl AkEikiM, Piid die wprk, BhHal Hbrfiui'- 

IDR. pEO., pts. fHpiriiF HFitipn— MHiinFeMljf illnBtnt«i— ’ttkp beat kiml 
□r beip to Eilie EnaebliM Hbop equi wbo wanta la bdesnee IklmselL 

Ho enPfPPS^ down— spp«t«l prlee^PiPi^ paymanta. 



EXAMINATION^ COUPON 



144 0 RAW-HILL BOOK CO., IIP W. 43 lld It., !!.¥«» 
Btfid Ena lor eihi daya' HamliiakliKn th* Amnlran UarbLakpE*' 
LUmry. El aaililteukry T ipJ]] b«hL twl aJ.SO in 30 daya mna 
■N.QO nHEsmly uaiki L^a ipri» ai ilO,Sb la pakd^ If mK -wantofi, 
F vriH n-LUfU tbi iKHlfea PMCMkl. fTfl JflMJH iprBdnp4 phipniHit 
wri kt plainly bih* SI I kn all Iknia.l 

Knnvp T ............... T - < - ■ ~ - 

EtHiMi AiMraaa ^ ^ ^ ^ l nr t x < - -i . p . 

€kly and Btata.. , + , , , ^ . 1 ^ . 1, , . , r . . 

]lH|.l,kl»L . . , L ............. . 

cir ComrHIl' .J^- 10-43 
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pppaaaonGonnra 





Report from a Plastics Oroduate 



WuH you graduate in an l^CiS. 
CoiirA«. your relationfl wLLh these 
wDild-JcmioiiA Schools are uol at 

an endp L C. S- In touch 

with you crod your |3rogT«DS. 

The reproduced Jotter is a re^ 
port from a recent graduate in 
Ihe Plastics Course. As you 
know«^ the potentialities in Plas- 
tics era tremendous. Mr^ K. 
Galesp the author ol the letterp is 
one of those who are prepared 
for ^ufcTTf devoLopments— and he 
is finding his knowledge of great 
?alue in his work laJay^ 

U Plastics inleresis yout the 
time to start acquiring esjeutlal 
Irojorn^ is neuf/ And this ap- 
plies to every other held o£ in- 
dustry and buiinesSi Mark your 
interest on the coupon and malt 
it It will bring you lull 

Jnlomialion on low-cosh spore - 

tune L C. S. training^, 



INTERNATIONAL 



CORRESPONDENCE SCHOOLS 



VOV 5474 J, SCftJLHTOIt 9 , PEHHA. 

Without cciFtt nr ohllRacioti^ please lEctid me booLlct and full paniculara 
(he coursie ifffort which 1 have marked X: 



TUmOMKAm 
FOB MEMiTffS 
Of TWt 

JUtMlOfOBCtS 

^ ^ 



PLS-ETICS 
Au 

Ut CTfiiiiLl irpt^nv 

AftpI-hd« 

Arc’luuicEEifiJ DnJdbc 
AnliiMdtur* 

Aula E^dd- riui»-up 
Auic 



rrCHNlCAL AND INDUSTRIAL CnURSES 



□ Curnrlfl CniiDfcnnf; 

□ CiMUjKEdbC 4iiit ISuiLilJu 

C ^farvilfPrCLunn^ 

B OiMd. £wim 
Id oc rd 1 1 E Lbc 

□ Ppi^tripibE l'inf?EM 0 ri-n« 

□ UDCiEn^iui 

O 9 i| 4 il]trrHUnfi 



fl MiwJiitilaL □ Ijwt-rei^r 

3 ~l hliuiJuvipi>n.L ■iiP' ].b^ 4 diUiHta 

EH M-fFTme Ivjieir'* 

G UKhi^hUjeal Li'j'hinnf' 
M.DiJLHiJca 3 Klic^lui^Kr^ 

C UiTiF }<'fin<rTa»ii □ ’Sav^ntHifi 

□ P^[l«moulia|: O rJuuibiai 

D J^hlU- Virjth* 



ArkiiijiidL □ AviMiw D Fw!iTJi"i fT\nu QJlHiirw D luyl l''4pfTr 

Riwtiu Q El^t 'rr»i 1 menB. of ^lpinti C ] 1 -Hi|in, Gvn^nd 



IHu# 4 ^M. Riwfiu 
DotiUTIIlAlUIlC 
nri 4 lirii PmiMfdfU 
CbMqlfrfn' D Co»t IMilll[l< 
Civil 

□ AnouBlicii! ~n jUwiIiliEtf 

n HiKikk^^lipw 

□ RinfiRW OuiTHiHDilaiM 

B DlIHMHB Mkl&M|^n|HiE. 

QCji^il ikfvhM 



□ !Eli|il]w.bf' MufiaM-ricii Q Rjidki Oporiitliti 

D Hiilm- >1»nr¥in|- IJ -S^lcl-hk 

D luilmirid MrE«Jluri 3 ^ G R. It. SvcliKML FiwiiE3ife.iL 

□ L 4 «$t 3 faLLv# JlhciiiHr □ £L IL G 

DUSrNiSS [l^nURSES 

Cl JVrfiAXMfiFV- " PiFTlt TeW Cuil™" 

g i''4niEiwimfel; C FonrruuKip G Fr-eneb 

Of^EBBl'CKkMl UJ-dntruJEii. Q 'Ij'thrJ. It'iibILm 



g i'' 4 niEiwimfel; 

■t^EBEDtfKkml lUilntruJfaM. 
□ Cflf I ArruliirtliiC 
□ C. J'. SlHlfHlIldBi 



□ lliffa Srliofcl 

nudoi □ bleu. H.L WiiEk 

HOHC rCUNOftlCS COURStS 
n lluDit- Ormniri.kkQr 
G P^«nlki 4 iAl tln^^ALini -uJ limiiiriTiT 

ipff...... A44Fm...^u 



n A-lvfe[iEwl nmnuLluc 
G FvHiiin ^lmL 



□ BfeEJlfeTJF Cb^AHlill« 

Q.^hip 

CSIu|]S 4 tliic □ 3 f][»i> IViuriicv 
□ -etii&ni EWee^^ Q UcHfeiiEiL KlLifluM 

□ ^LAmaa }^E.iJdd 

O ii^traclLU-Dl DnfliESf- 
G-^tniMlLTml EiitkUk^-Ud 
O .tilii.nr« 7 iiiE arwi Mappiih^ 

C T«JfenH3»liv D TuapJionw 

□ Tcililc Pifeliiiliii 

□ TlmJhuLLqc d TihI Dmiva 

□ VknElUuM. HDhli t'lwlFig 
B n Vh'cuLfui MBrurffenlTirinj 

□ rW 4 Clwk 

□ iSiiJnmBiiabip 

n l^nLfejioJ D St^iilrb 

D J?bi 3 -"nijTa uid Sipi Lafi|#tdw: 

Q Tnffle MuiBciuMfil 



Fh 1 te«m ubJ CAf^Efettfe. 



jrrrt(?n( 

GiitwdLiit p-i!:*>IJncfi hfimT CH»Mj>nn J« infrrRDfriiHHl I'-DFTMpofi^cwH fchapfi C^niEif [an^ l/Dtr^ruZ^ CdwadU 

JctUcnEi prnff cb-ujkhi To- T- ?J Jt-lnfnrqh Iftfijm. 11^. -E7. 1.. £iP[r]an'd 
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HAVE THIS STAFF OF 
SPECIALISTS HELP YOU 



PATENT 

r<«IDEA 



N O MATTER HOW OOOO 
jmr Invention tnp.y l>e, the 
commorclaJ ?E^ue of Four patent 
Drotftctiner invention do- 

pends upon the careful prepa- 
intion of atFonff dsiim covering 
U. Thifl nrm of ReidEterDd 
ent AttornoFS has helped Euid 
wi^iv Advised indiTiduiii In- 
ventors for almckst half a esn* 
tury. Our StafT 3a made up of 
spaciallsts — men who 
are InlimBteiv taroJllar- 
with those partlculhr 
daises of Invent^one to 
which thev devote their 
entire time. The object 
of this orKaniaatJon is 
to secure for Its clients 
the fltroneeat po^LOie 
patents which their 
Inventioiis warrajit+ 

pTfSiil Wir PtMtoetiai 

A GOLDEN 
OPPORTUNITV 
For lnv«ntor( 

Don't fiwrU^rnur p/ii^nt iri]| 

ska ynu II ''<-e£-Ilu1¥^ 

tiwM 10 mik*. U0F tfUl tell". 

InrenEJic^nj idniiEed i\sm u iijb-- 
Ftllulf!:^ Tor pq 1 T 1 4 ] i Uni 
cicUliHDenl not [il]lAlna.ti]i tIM 
ber# tiEijrwik^ If^Ulir ifEk]rri 
Of Mr JiiLy Utbi -^-|>en Lbe 
VlrtDfj if won. Tn* lira* In 
aei — l-O fkriA«l Jpallr Idei Fof 
immciiitt* inS niMira C4uuer- 
cLi]L£4lLua— li ^'OWl 








J 

i 



7, 



-\-“r 



Simd at o#vc« far 

FAFF HiPir mrr filalTilr ■wrUtrn 

r n c. E. imi-iji -wiiirih |*’| |. rtep li>- 

Hcp, haMr la uTnicuari.l j'lwjr Mkirtiilklfl— ■ 

“■ —• ■■ -..-b. — fc-.-- ■-- 



n1 1 ■iTTklKn.lhL 

rcirm. Ddu'i 

belQ^ Imo Eh» nul 



jhl HI prt 
tlyl-ikilkti-e iiP niiV^iiLInn' ' 
do-lftu. Get tbn- ec>LiiMn 

■n AT e^cE-] 




\ REGISTERED PATENT ATTORNEYS 

j MAIN OFFICES 71D-L MEIIUM 

\ WASHINOTCHp D. C. 

' kl#.AFn Infill -nift rpuF hobk^, rreCEftlcm" ind ''1I« Ic 

-d*]l UL lDveD£.lLHi " witbuuE tml or otaFliflIEiHij 



HAhTE.—. 






APDKESB.. .. 


■ 




urut AKTJ STATK 













mVRJUJITSD 

jvoiv Gf r roueir 

OaUBLE ’QViCKI 

LeAm h™ YOU c*a hedinfcreos. 

ock bfy[£s twice font 

hands, evea >Dth«q (h^ rr 
aimed.T^i i s powerf-nf fiahuajrsjxcetn 
ii unbeiicriiUF dVicicnt. Yeu don't 
need oi^like — it'si bfiioa 

that fTCHiatl P^Ew. ttm jdf- study 
^ — . cxHirse It mDudDf low price. Pree^frigit 

{ifferuil ffioher-barkEyarjciTCCr Horry i WnCe Lod^focFE^ 
DETAILS . N dson ^2 i ^ Wwba^bu Dcpt.K-^0 Z, ChiLi^a 

TMAOT 





hj Maud, KiMlMMllf wkfll ud Tmml m U ih^ ud ^■■fc|dpU 

imi^BiilM WitfajAitr HlidHi-lkM vltLi milbi. IVrlbi for Tolpp S^frk,. 

FRIR, Shii 4a »■ □□■ miHfi- IT vFtff ^1 nr>l*m «NtH4 I'l' puiorf. 

PEIEFECT voice INtflTUTEL Sludki 1191. U fL Like ft. £lliw. IR 



ARTISTS MAKE MONEY 

find out r^r nblllty. Bond nmm-v, tKcupatico ud 

addnu fer F»e VoeaiIcrlbI Art Teat. 

ART IHtTIlMCTJON^ INC. (FolmndF P^bteJ BehckolRl 
UtJt Art InrtruElJon euRdlat. MinnEAMlli. Mlaa*t«la 



|AW 



^’’PTT AT rrOMI? fitr FEItaOSALFtvCCP^Bwl 
LAItikEilL KARl^lI^Ce. -kl 3^<H» i3^ri iiurtniiN^ 
Ir^— JM'jOeiH iMidwti eanallDd.. LTj.n. IiApc* 
Ap-itTiled. Alt tell* Kiuy ^aydiIbi*. Ekbj 

FJt±:E bOOIi— "L ew And Eiocvtlpe GiikIahb.’^ 
AMERICAN EXTENDI DH SCMOAL OF lAW 
a4iH a cut hmifopi it, ctui^v. ill. 




/ WAHTTa S£Ua VOff\ 

ruts fiSW 

MACHINISTS 
.HAND BOOK 

SvAts mun 



AT A-S^L - j inod- 
4'nu up-l'i ' i|t~- . . 

' -rl^L pnrl, El— . .;:- il !-_ -: 

AH ' i'h't' laLl |jl1llTtt^iMii1 A£lll 
i.1|i.ljr; 3 ■■ ‘!-Uia in ll- - dlrl'l ■■■■■ " '■ 

__ ■■--« zi ijf r/;i- r 

li ilnE IH |iuLLih1i, il r,.^ L.i -I I ... 

Ji| Lij.H ILvw JiliiE H. 1 JI li-rii-Li^' M^i'l.i' ■ 

■ 'o klD3nillj4jw'k " -ibl .-tC-E* 

LiMl^ E.if Lllr li ■ ' -liiL I TirrniuEn? 

formfrtY - J H-nd mais- 

Fr. E^-r~v iiE F"""~ 3i -■■•■i:i<rn 
h^fi-E^OJOIl iHOkl, 

UNIUlRfAL MAChlNItTl mANq- 
EOOit nr " tli'ji tiLcrt^ I 4CI4 

!''SnTt*, J ■iwhiu3i..‘-, rjr 

; I i-iili l " 

f irjmTi. rl<r. c-j^'iT- 

iif Ui4;e iLiuS diAli^r 

I :: "r .il .mii jii "L-L-isv. AliiTm- 

T: . L 1 1 VmE lioi-Lih' 1Fn>4 Avu d;jy= |Jii 

tp1:iiT13 T-Ki* V^lidbbCu liwA, 

WILCOX a FOLLCTTk P*pt. KLO 

I2«« fir WAl>Al.h Avt.. Chj-^* |S| HE. 

’ Wfl-CDX A rULLCTT CDMFANT. 

itii i. m/MtkMfM |]if*i. lu, rhh^ {ii ilibwb 

bln 1~>jrvKR^.kL yjAcmaiBra FfA.K;i>iii'kjiK-»FD4ii 
XuU ■LU |>4fin4 EU/ il I lilufix Ll v^hn 

□ E tmr\-w ft IH p»r Bkap C®!! hi tt.lW flni 

u4EwJ»,^Fhr^|. U pMj,iA4m biuL OOiCi Jh. 



iNbin^i . 
AiUibu 
Cftf 
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MEN! Bl 

S J ■mlwl * ■ l^oKimSO 

GET THE TRAINING YOU NEED IN IZ WEEKS AT CDimE 







Pom WAR WnK.»iii.<.VinORY FUIRRE! 






lU RNANCE YOUR TRArNINC! 

Don't walLtA be eia.iEgihMl tc R^TTtrfjul]^ liTw-pay, 
TLo-futuT^ ]ob1 Ot't your tTaming at Cornc 
NOW — and be ready soon to tabc your pick 
cjf utittiy ^TlUj^Aid po^iMons, 

Arnica '■* 
iwTcka in the 
‘"truTw-h^jw" 
— » and at 
Tilth B 

on RonI Equipment 

CeytH faaa a vaat aitaount of floor hp?i« In shofKi yam i™rn twi 

nsDlopm evritrhtKiaidD, eLectionic dcviL-VR, mr rt>n4lcinti£iiac^<ul ^Ulrii?h>- 
pllfiji AM^iLFiAlDe, Ducfi^ejHl aEiY’rnfLenRLnH. Von alvoleunl tlcRieo w| 1-1:1:^,. 
liioior -vHrina. prpiatuni; windinitr etc., etc. , , , 

Vau duD C fi«E>4 prsi-IOIIJ -oxpeeienoo or adTBJSced cducuitlDEi. 
V*JU Traill bj uctilnl -WEM-k^ Iri yf^ rJiLj-a Ml CoyTW VnlA wa TP^iairf 
Itiifl EToinlns arut bo Tii^y lor ci Eood job — a Ct>YN K-TRA I N EIJ 
EhKCTHIClAIN I 

START NOW— PAY LATER! 

£vl frikbwi who conic to Coyiif lta.ve very lEllJe ctiqK. So don''t 
delay for tliiLt Ty--AME9_ ['ll flDe.im jrour trala.lit|L. IIL hcLp vmL EJeE. 
[Hrt-tiiDe woik to JteLp poy Uvdnjc w^pe.nKi wWIciii Hd™ 
my- tid-tLon. In rosy motltMy iKiycildite Al^Rk YOU C^UIiTJATlQi., 

JOB SERVICE FOR UFE 

Ai BODfl a« you*« ImllKli, Grtiduate^ Emplaymmat Service 
EUvLnL you La fictl-ina Icicalcd. Thlii] MiTvirt tw KR^k ^BpduaRrai. We 
plarfrd La Qm iohi oil cvet Amcnco. VouH fw4 tJiLf Kfidoc 
p but Ktlp nfiivf and Liin^usbgui your 



CET MY BIG FREE BOOKI 

S» wSiit ('Jipiii: o-tfe™. My l-'LlC Ix-iolC of |? 1 ctaii 69 , fSKt# 
and I'KkXh-'' iW -yuur:ioa Jirraucd-t- CLi]> and idiu| cenpija 
iiL offbce. ].earn Iwfw o^Ncld>' a*Ul 0-.i»l|>r y«i-lt iriin trfix»1H5 
a COvNr-TtL=USK[J KLILIJIKICBAN. Your msvot- 
timity in ■^^aUlaffr Sjtiwi iyf Piy 1 >'Kj1c TODAY. 

N. C. LEWIS 



COYNE ELECTRICAL SCROOP^ 

JPaullna 



//eta &p^pja^tiu4u^ 

EXTRA COURSE IN 

RADIO 

AND 

ELECTRONICS 

INCLUDED! 

Eli^ricity is the foundation oF all Radiop Tele- 
vision and Kioctrooicd. When you combine your 
Coyne electrical training ivith my new special 
Riciio and Electronics course, you have the 
\tos\a for \x great future in this 
sen sational, fast - growing fidd, 

44 ¥€MS = :-;h. ' ' -. "i 

PMlNEEfT ^TEAHN-BV DOIM€" SCHUOl 



CMhpiiv. III. 

■ifuuL iiKir T>d.|A 4 r 

A.I-U] I'-M-lN.iLLLiin-pfti-r- 
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howYOU CAN BUILD 
A MIGHTY ARM 




THIS BOOK Shows Toi 
HOW TO BUILD A MIGHTY 
ARM AND 16-in. BI6EPS 

ONLY25cTOYOU 



A COMPLETE PICTURE COURSE OK ASM fUllDINa 

Vhf tir* ni ¥ti Mna vt mfcfiwt with Uh powmr waf% erlp to cfcm rmf 
piKv^lral WfifllillTK*- ithhibB W*rm mtWBWny tTf 

P.T11I Emvsg- Tflhtr lTi^Ip *nd hn n Bhort. Ueim' [ff«vlurKi«4 Lhrm- 

M^I-k-Da Iwiha ■Emciir c< |>nmr^ii:l JKFr}|MHXlrTll ^1-Tl hi^l^wiE- IiNctoh 

ind yTBvrn^ N’orcDiniA . . ^ fltronij boIIwI id E^ir#dr EtsfUi ah 

■p&ctcd. biA EUAH Aiut idmlml by WDiiueiip 

Uird Tkt WORLD’S GREAT SECRETS OF ASM STREKGTH 



llAbJ PlAPLlB 31AV* 4lC-V#]«p4ll ■ IMkr of IrIrVEii crmpimj Jikq- A fwr^yiu^. 
BTHli |lHt U itHBEi IDd A MJT Oi" li«r«pp Hlf-t miujtr Eft|f |j^ hu*4 

fGrnuilnL TYi* cibIcB i-tw ritrvp* Kwiis di>if» 

end ilhJeic whtb vrin oblr-EiKT ] IpPFnvbMjii Ttn^ kiqljirB wieIi 

bulk, Ntl« ITTML BlITiJnatW Ufltog' mpprip* a rnlmj^ nf Bowbit. 

- Tll-lw '’Utl ri:ri|y rn\mr*fr. Wim|dd"| ytfd 



AThS HhAkr WrlAtB AH BiJW Edld T*TI1-IW 'rtn niriijr ■imu-w, vTnn4.|E|n 
likB iii hwv* A DuginlilHiit Aim IiJm: Uh; Difi^rr Aht^tAcT 



You evn't EIlQkA « BTLlAtAllA. TtUI HtHfiaaBt: MmiBlH EnAOl kJl t^A ^riDTld WFSta 

~ ' - lEll rrWL AjqnA#jBfT«A ITtADdA Al pPOdf Uul VHJ tOd 

-fAE, hll HCE^L ni#lh£Sd* ESf AftHni^h CtBOHlDDniDIlt 

IMiuMjtbIjmI ami AiqilBlnAfl ab you Idke UiAnfl. l^iAh 



ILilb CAiimA fdr 
f^n ihJOHAfI 



jjmii. 

Yau 



lliiiiiDik Ed tbfl Ami. Akn tiyz UauLiLIsie' a NtAubitT 

tdl^Ly CliAut, IbiukdLiv • mflily Gnp.. UquLiIIiib lU^liiy Mcb. 



iky You bjb- aoi 
' jbEk, Motildlofl ■ 





SEND FOR THESE FIVE FAMOUS COURSES 

FORMERLY UM EACH. HOW IH FODK FORM ^ 



OHLY Sc EACH > 



»U€U 



Unll Orti# tl«w Brd/^tre;RVEB Cir SttCL, LIHX! THOO^- 

wLIL M kncEiided FKEEI It li n pe-LhIh* boph to Itwe itruDEtb Taii aediI 
-qiaHclEY Ynjldcr. Full pilclprc-p nuim-lwiL^H budkod rnf-ri ttYib i?kLk 
ppiDw jrem what Tlw Jpwvti; Prawir Ciyiime Tub doM far 

|li««n Baufl 3 hiw iL <=*H kiiuSlrl yniJ liiiu m binit ipf nuni-kiuv mi!ir«i-ii M.r "jraihr 
tnHr^ #**<1 dynAtPic itrtPiUip pia , . , Tifubp UtLa Jm> 1 ctiNiiH- 

IhmiEvd LLriau isB^iF^ 

PHYSICAL CULTUHE 

N«w Yflrk 1 , N. V. 



I 



rURE I 

47EO I 

<"HfrOBtpe F= Y*ut pMpMlIl^ni 5™^ ■ 

Aamk Ell niA. br S^EUpt* HftAl], WTpBliJp | 

ei3iiJ4r«A eti«cfc«4 tot- wJkl^ I Bin ■ 

■ 



F* 

JQWETT 

^CbBTTI P IWTI 

vt Ch&m p<l oni** 
Tibliti trt Q rd 
BtxflDffth ror^rd# 
tiun p*y oUicr 
IfBfticr 9f ilhlftd. 



A|tn — 



Addrcii y 




AtnAtdtm fw^lui ym in pirloL pif!- 

snrw ffMin aiiY fiT ymir AnoiwJinc ppiwihTB i^n 

wrinrtl, cUhlJi, lifiiLlEiT 0|- niUKY. LIlP ■DiTTfilr, ^'fiklT 

pr^’niPCK wJlE Apinw 4in Mrs Kapifl^ifThklH, 
plarMti, 1‘nEHlH^ kTirrhhiiln, TJikt^ fiTlIy fYW 
mrnul-Pfi In li-rnniii doylJwhL Wcin^l fij|j oil iii' 
baim D0aaU7fb 

iTATUflAL CGLDK TGGt Ith^th TiMYing rour lowfUb iind|N 

MhntB — ynuir AWdcLbEShTillL lihtiliy'^ uf Vi^ar h^HW-Q. lb timtiml m|^ 

arw^lD iLTtlHlIc -Bluipm uid duatfiiw on whdtfir-cf iDalnlJiJ lUKd. 

CEHP Ho HGNCYE JupL inah ynnp imnwfljid skddrnn fw knlr^doae- 
iMtlf nUmL. Ecj£jkl|^ mAt^lid lO orlflt ailrd caiOT 100 BVdfaME dlaq 
mrPT]iT«> oraly tl.™. Pbi d«n"t pnnd * P#r thb pnnnuo 

If baa a a lew pcMtfUio. Ynu rU UMliLBir. 

II'b 4PMriu3l nsd to WEJk-^ E^bil IdiIelY- (CbIuuIiIl 91.23 hi, □. nb|;y^| 

I- A M MFG. Cd., DtpL 3C7, Hnv* Hldg., ClnclBinACI ^ Dill* 



Inventions Wanted 

Patented or Unpatented 



InventinnH esn now tie awfcly inTi] viUiOLil patent-^ 
Ine CXpetUle.. If yp^ have- ■ p'k^clJcB.li bpefuL Sden 
for sale, elllier tinpaLented or fhbtfnbnl. urdte 

Chartered Institute cf American biventen 

[>frpt- C. fi3| A»+, N* Wi W«Mhlititon, O. C. 



■NOrNEERIKfl, DfTHidcABliiiat. Serr- 
ichniTr liCleelTDoicA, Avlatkciii. MAJkiui 
& Pw.iLkib fUitlo LP.L0.nlii LhEj^iiffhly. 
4lfl -wnbA' Enicineejiiiif c:uarBe equir-’ 
BJciit la 3 fc-nrA* pnllora radio fvnrlc k^hoab eAlalrllfhqHl in?-!; 
tkil eipeiMH lavf. Ca-^wautRlLariBL CbUId|! fnt. 

Doff^a lniiltut«T DeptA D^ VaIpnraisOp tnd. 



RADIO 



4 mmiFIED ifT jWAmiT bT THE BumN HftlAC 



Of tbPrir* Caf Iwm, Tb* TOM Arortk < 10 * p* !*■ 

BiOiL IhlunihaEli^ bOwilLa vf IIA ^Inil fm- bnili BtlkdlviK tsMi 

reHifinp l aril RtA. CbartB). rnlcti. and oirrr a DO drav^lniB anoW 
dibillin ■tudkcH fif Fvpwif -^Ft or IhrfnJmbE. poBod. Bii!l In aelPDCu 
OMLT WI FOSTPATm 







AwfikenToiu Hidden PimanI 

Y011 aroEtrirrpinif Bkanl .. rleank bow toTV^ 

i^iiiir BA'iHHl tCc-H .i^4r — ptneiU 



mILm 



WBlINkB- IBM I n m^rrjSicr j 

*r4r-biMhrr. NYi»«w-inr Ai^Eltna . 

Mr, Tl'rl^i^ '■» ■■f IWhMLwI-IB, N-' BE*«ii IlMHN 

il^Ekiq bui^pewL PH.kb wriba -Mu I 



liT JL WhliHh, iMnI-. EU^. iL'kiufh- 



OPPORTUNITY! 

TECHNICAL BOOHfl of All Publlflh.an for Fr«4 Sx~ 
fimbnittban. Write today for Fr« oondis of cataJoRU-es. 
MeCEnN TCgHHl^lL lODK CQ^ « Ftf ti fa. EM Tifi ^l 



LEARN 



MACHINIST TRADE 
TOOL & die making 

★ In C«mpl*t*lr qquIppBd SliQp-B. AIhi Bbnrt. hwcIbI 1 
£lfiiifi coarxea 4nr aBBAffdAl War ioliB. L*Am wF 

ncluBi Ukoo Ffw F?ttC mWW, i*rJ|A Dap'R Pttt-lO, ^ 

ALLlIt) KWvm NiJiCHIIvE Co. i«i W. L^a, enweASB, III, 



AMERICAN^tV.i'Jt.^s" 

^ COAfAf^A/OO rfGHTI/VG * 



Lmth 

tTTr^sr.ii 

WCfliT KHOeViuT 8 LIWS DEATH BLOWS 4 C* 
4 V move Um WAI&T WtTHOUT U* USE OF f KSTS "v 

Jn|l ■. JiAi Hlkii Lap *f Imnn w ■Eiih* with -nAr* of bMod uil m 

f sw 1P BIIT mn Wnh C- PCkBriHAMM-, *9% 

ki^ P*A. fm A pHjn* DrwtaMiip Ann IIh Dmmmmn, ■hfrn. b«^ 



A fa»« k Jin 

p U. P- *™r, 



■SaknC. 

orr« 



1^ labM u MtanwAB 

- ■ i AIhi bu 






rtiAB.| drrBnH AKlavt up 'kind h l«]l bIMmA, AIh 

^hEh«W. pWa Ik PAWf W"E Ilfp. ItNjMBWI.^ Ill iTli 

«4i pi hifii t*-hu4 La * EibMaw bh* -ta^r- 

THE ALLIED ARHED FQRtE£ EHELDV HY HETHDDS 

L A ptanCCIVSfJI, m mvitiai SmtH; HVidL 
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POPULAR MECHANICS 








THE GREAT FIELD OF OPPORTUNITY 

PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 



A. Leaders In science and Industry have long been saying, “Keep your eye on Plastics/’ 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Develcpments In Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes In peacetime production of thousands of products. 



THIS IS YOUR 
BIG CHANCE 



Today there’s a big need in vital war production for those who 
are trained in Plastics. From one to a hundred articles made 
of Plastics must be supplied for every man in our fighting 
forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well' paid position. Help 
to win Victory, And at the same time you will be preparing for even greater oppor- 
tcmlUes w^hen the war Is over. 

There Is scarcely an industry in which these so-called "miracle materials’’ will not 
an important part. After the war many old materials, methods and skills will 
replaced. Acquire the all-lmportant “know how/’ Be In a position to step into 
one of the bey jobs. 



YOU CAN LEARN 
WHILE YOU EARN 



Turn at least part of your leisure time into money. Qualify at 
home for a larger Income In an interesting career. Build 
BTcater security for your future in a vocation that looms large 
on the horizon of the new Industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 

It’S easy to find out about Plastics training. To get details and outline of study pre- 

jsands to success 
Send today. The 



' STUDY TRAINING SINCE IB97 
— 



pared by specialists, and about the school that has helped thousands to siicc^ 
during the past 46 years, write us or check and mail the coupon, 
sooner you take tlds easy 
step, the sooner you will 
reach your goal and reap the 
rich rewards. 

AMERICAK SCHOOL OFFERS 
COMPLETE TRAINING SERVICE 
IN MANY SUUECTS 

You who hftvv not «N>iiiE^1el#d hish 
HC-hool oT hdvB hfiUftnl vocnt[4^na.| 

Inc I'D lf]dX'c., n.nii m-tbo cannot »parc 
tLeiao to K 0 aw&r to roIiqu], can cufnp]«t« 
rQcir €’duution in yGirr of irta-RV 

Bubjlpctfl, Sov^nil of these are llBted In 
thi; ccuiMn a.t riebt. CTwclc th« ttilijecl 
In H'hkh TQU are ioferetted. Jill En your 
EiJLme and addr^A, and mb.EI tht* 

obUEioii ti>dayL 



SL 

I— 

O 



Take This First Easy Step 



CHECK, CLIP AND MAIL COUPON NOW 



lb s 

Ud I 

<1 

:: I 

2* 
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AMERICAN SCHOOL 



I Dept. Dnxi 4 It 5 ltP» Stnel, Chk^^e ^ I 



AMCmCAH SCHOOL, DepL C^74S, Drej*t il l$th, Cluicaea 37, III- 

TFfJAOttT 0^rtcral!iiid1., PtrrtAc ancid. FRISR qipd ruwlnald. InillaMtl uid -dFllUdi 
DC Ute Subjiirle checked. 

□PLASTICS ENO'R □\ttOtlDtlnd inil 

UREfrlflci-KtlDD C.R.A. 

□Architecture □>Cdh AiMMyuniIntt 

fur Menufecturlng; 

□BvOilLk.« o Ld G. 

□Rrl-ratc aecr^ary 
□D4H4r1 LajUil««x-lDR 
□SlirTEvJtDfl & Totm- 

S raphJcal tawarUPtR 
hM Hcf el 
Pattera Draftiai 
□RiDcgrieai RLA0lne«rlnA 

A’dmf r Ufmjwifiaq 

A#Y-. 

CMpf Sait. 



find hulldlnR 
□PranJctl riumfclMi 

OAutonuitlvE- 

ICnifeifieefin^ 

□AriHCkiD CPfafElnG 
□AwlatIckB 
□Bueiniiu 
!MinaGczYien1 



Cl>n.ftlj3i and E>HlflD 
far Mien »nd Wum-ert 
□Radio 
□ttlgA SrboDl 
OAJr CondlitlaDlad 
HJShlpbultdJitd 
□jHat-hiDlci] Eaft. 

MfiBfiftc-mcnt 

OTd^I Mefeiht 
PBcCtrr FamnfiDihlp 
□hiBchlRB Strap 
Open-Eioue 
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for a great 
future in 



11. CL tJLWJS, 1*™.: , , - 

TL^DID DtV. COVNT: ELECTRIC A, L SCHllfJl. 
»Ott PaunniL St., Elrnt.71-^K,f;hl^«ilM. 

±kJHI t'KLlr Fuluic id Kiijdia''i a 

□E Kd^y "Fa^'AJLerr^j^daLUril" 

SAME... 



j A rkjyg 









*'Uarn-b|-Doing^’ an 
Reaf Radio Apiuratiis! 

AliTurtA, radl&HiAtJ^na^ ^wa Ttudiov^ 
potlC« &hiMl-wav*^ beleVisioO, ladiLp- 
ti'Ea.l elec Lronica - — all p«cd 
THAIHF-D TtAnrO SFECIAL- 
]:&TS. L«mi tlW clUkk. jutojcticoJ 
■Dd actual cq.LiipiiiiUiit Eu thf git^4t 
Caame £^Iu>|hl Not tiy Wrrttfwfid- 
rn«x biat petM^al traEaEtli tmoed on 
44 yean "ki!^n^-lii^''| 

I'LL FINANCE 
YOUR TRAINING! 

l3fni'E let lock df pign?^ li^ 
Bxk, My fdaa l£i« you. atari aai^, 
ptky tlilEanb dn ency iDonllily pay- 
mcatd wlkcH ]i‘DU.'ve Unioed onu on 
Ule JobL I help you net part>-lJiHa 
woTfc tj> h«"]p pay living cicwiteea 
Willie iraitaiflfx iEi^e yvil LifeCJinE 
Ejnployaieat £crviii!z lu n C-cyDC- 
■iwluatCn 

Preiirm f tr Govt licciise 

hCxfiy of the bfrC-i er Radio lobe 
^Lre BQveimiiierrlicejue. iZfwn^-hM 
^nabbfil huodredo ta P*jh tJiia icOi 
VbU kam tuvebd Code 
rapid ly — dA I bod ble-Obi^oti 
hniidle leot txanemiLtius equipmeati, 
etc,. C-tCr 

Dozens of Brojiclies to 
Choose From 

Wby be aati«rKd with n nanTow, nc^ 
futun ISne wbrn by niKLicif in a 
link in my -bhopDF yod can 
Qualafy Fd¥ unllnuteil mini 1.^4 
iB RAblfP AKr> KLEC^ONlCS, 

tdday'a fuc-jtcCiVLilf nrldsE TbcK 

picbum EEhoTT cnly a few of count- 

Eru ’vn-U'^poidl jobefor trained liJHfkl 
Ciftracpra. 

SEND FDR FREE BODK 

FHiUy H-lifitrailtd wtih bLg plciiaita of 

abniia — Pacte alKiiaL ynur liLluic- 
^l^oil cun pea now. AIq obllfailonr 
He- lakiniiid wjU coll. Act lodjiyE 

M.€L LEWIS, Pres^ RAIHO m. 
CO¥KE EUCTftlGAi SCHOOL 

sms^PMiiiiuiSi, 



I 




7311 SHAVES fROHlBUDr 

* AWiJiZING NEW 

I 



nnK |.^«rEdi mil "Na 

LVnWH Vw^t^MaJ-y Lo ebahee blailr^' 
IVIpl iO'nc- uoer. Anolbr-j uyi 

I MM J l■Ll*rieg-vr3aU|Jnu■. ’ i 

I^BBB r-HiST «i-JTWtiii Ehutmob 

fL|K-c:= np«n , ■rpeaUii snsTtag- KLm 
^ ” wnrh^, IHbjLh nl. oovraCE aiiila 

huUMUnJfsi'. J4iii liiTaiirKiil 
We-*f>.wne:«,i-#. Wbli [widff. P!ar>ijit'inw, <omt- 

im>t^ «u'i?L’'9c. n !«*'. I'MU'S, HoaiO 4l 

SEND NO HONEY! 

bA^ftOLL li K^u (T. i«ji ^ 

^ nwni RASfJiUlU.anii ^ 



icar4r. 




Cfp'iB I rtC'r¥Vn*wn^T| TUv i i ■*.* 1 4# PiWl J^]pp. 

L-p 5 «lla CKt 4 ntiofi Unliwrtlty, BtpL WI 4 II, ONIcAia 
M C^rratpon^en^ inuMuUcit 



PLAYS 



F--nJ hv FRim iMldor J lU p^fma. 41iu- 

UiiiMi. ^jDn.->ni-jBlli- gtM.jm, aLn ImImJ plaff po. a p*r- 
nnlup-l-ii.l-ilEr I'HH. yikjrbfMA iir hisn 

hK- InlntelAir laaintir Ipt -LlKir'kHhi-qwlilK. 
M- tiYi 4r4tM- li U Imk 

PVQW. PfTEHUH A fWIVIPJlNV 
£4M RWft* Am. EvM^f IUL 




^fplaikdiil ii|3rt'riMM}iir4r Pre^T>«’rft irt pp^m 
tiinn. E[L?y plati. Nii urcTLoiDi feziTeblriicjt] 
OHded, CCKOLlllDII KhsCllC'dlh'Atlnn BDlDtlHlL 
ttfurt fjKrkw bon^leC ■'i*|ipofliirjri1|ic*|Fi Pb^ 
l{}gbiipLiv'% EM^rlkiilttn aiid p«quJreifi^iiBA. 

Amrlt-nrl School vF PhVtttrHphy 
13A D M Icii li«i Aw. , Oept. l34Fp CPiic#yap III. 



•"""MMician 

SHOULD GET THIS BOOK! 



AE>[7 YEJIRS 
TO THE LWl OF 

YOUR BAND 
INSTRUMENT 



/ 



YiQur idSErymenE m\Kt lisi far the dg- 
fnt\on. THjie's vhj you nnd [bis- ntwinJ 
JwLpiiiJ h™jk,">t>»’TbCpre RirYfliif ln«Eg- 
jfnent. " In ih ccher bcuk Cin ji'CKJ ^ifd hkHi 
vjJgiUt jjid hdffnt ifiiaririBE ion. Ccrbtti il| 
pules JihJ oJ wirni 4oj ptTWSiiofl ihr 
idrunlcnri^i. 'Ld pj^nuf inAtPutinni, i-lluv 
EfnELbidL, Eu hdp make I'lJur I nurumrnc laif- 
lon^r. >Mtirrh muii-' Tinwi ifa lOc «jsc. Gtf 
ytriuj Jf j-nui ijonn w send lOf Dodiy. 

C. t CONN, Lilt. IflUCHN HDE., EUlJlUT, m. 

bf nd FM- (Wn Ell ’’HvYi Tit^ift f Hf Ym Inmni' 

■EC bI." EnclHcil. Kal lOr iq OBum Umpi ^ f 



KAMI- 

Aponess- 

CITT- 



24A 



POPULAR MECHANICS 







FULLY I 

A SBOP COKFANION TflAT ANSWERS VQUR QUESTIONS 
Basy to read and understaud^flexjble ooveng — Handy 
tnza S X 6J4 * 2— a ready refEmioe answem your 

questjoiiB accurately. 

TO en mrs assistance for VI complete 

TOURSELF SIMPLY FILL IN AND ZL PAY A 
MAIL COUPON TOPAY ^fOBLY I HQ. 

THEO, AUDEL & CO., 49 W. 23ril St, NewYorIt 



0 

A KEY TO 
MODERN SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

For Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student* This 1600 Page Handy 
Book Covers Modem Machine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover, Telia Ho'W to 
Operate and Set Up Lathes, Screw & 
Milling Machinejj, Shapers, Drill Fresaea 
&; All Other Machine Tools. 

S PRACTICAL BOOKS IN ONE! 

60 FULLY IUU5TRATED CHAPTERS 

Covering: 1 — Modem Machine Shop 
Practice, 2 — Blue Print Beading and 
How to Draw. 3 — CaLcuUtiona & Mathe^ 
matics for Machinists. 4 — Shop Physics. 
5 — How to Use the Slide Rule, 

p.ASK TO SEE IT!__ 



TREa,AIIDEL«Ca,49W«t23H $L, Nnv Vetfc 

Mjjl AUDELS machinists & TOOLMAK- 
ERS HANDY BOOK, Price U on 7 Pay* Free 
fl IQ 7 davfl tttd. $1 
Iwmntnmll, 



Triil if o. IL 1 wiLlVemit 

McinLh.|y unUL ^ is Paid.OctienrtK: 



ICUDB. 



AdjdWu 
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r*p»lr kl| rsdift b«U. h'ew^. 
fiiTQlutiaiLiiry djffcj^jat'bmipBrliMHi niiitbad |Mr^ 
a\\iM roa Ic> iIq rwjfcri wcwM akEnovt Ijn-rntdiaiclyd 
ho p»v^aup ndiu knnwirdn ir^vuircd- IcitKN 
ducbory tnlmniV InclwHcd^ Field arxv nmJt qnirk- 
ly^ Uh □ mcTwt drivH, nllimir ajul j iricer 
of wkro-^i» t^ntm rondiKf. filmpLe^ noLnt-tr>'^ 
point piidurc- Bveiinliorvi ti^]] wy wocn? to 
look for firulEi and how to miuio Iho mair. 

I Iflan U. Corr^4;hit[Ha.. Cavrrm wtry radio 
L ctii, You, mar tir Uio |dan for 

I ]□ Omyti wJIAout an^ ziifc^ 

I faFirlA IITIlFAeTIOll aUAMAHTEED 



mviATioN Training 

with 4 tk ri*t MISH SCNOOt 



^hll* proparim hPf R MRm MtlW* MTHIfC Trmlfltd 



The 11-^ Msnpaii'tr C4?mmhir^ rfiCQmrrKfHft ctcfernicfif for 
itucfenis in toehnJtiJ Kraiitjjif you. now h»y< rht oppor- 
runiry ro^^nix}! ynurhi^ ifihoiut it AcroTitch Hlfud at 
timf glin a ^uU Oif aviitioji Lrajcun^. Mlkd the fUCH-t of 
yCrurncxE CwcLvd mofiDhs-by tflPrilliJk|! now la the Arm Tcdi 
rtrmhiiSdliOd High SduoL S-rnd Avinn™! McirlianLa. lir tn^i- 
nocring Cuurrf. 

ni/rn *cMC 50 fc 

I'UVtll RNII kVEATIOM 



\ / Bti till wnrrtnn p*ntoirk0ihirt feT« RCrild ffO» 

tliiR *vir bcEarL HiiilMV «l Hftiil, ildiil kM ttml 
hM trilfi*^ wiiy Dt T*^3*y i ra*rt fP««ilal vhQUqriptHf*. Gw ISO 
H ¥.1. tnilRAd vnH»n vlfiAltlR pnilHlIWk, hllllir m Ih P*nt« rf]aLtiallt 
ftf Afinc^ Rnidiiit w lluiV CDunn, Bif FflEE b«h 

.. „ ^ H . 



C0UR& 



Staifl c^flicd inttmibOrt iCiCh sEw Kij?h xubjeCU... 

ifi!? iviaElnn xubjcCtxand EnlEfyfCOrJ aPC approved by the CAA 
and the Army Air Fda-rti Tcthnicat Traplinft t^orramaiid. 
When $ucK$9^ii:EEy coniipliitcd, you rtctiFw your Mjg:h SchouL 
DipJtrftia. . .alio your CcrdAcaic of Awaifd for gnmpkcEng 
tht Majur Mfchauici €our-ic ■v. \3ich males' yoo *3igjble tn 
qyjilify for -a CAA Airplane tc fn^int UttOKn 

OME AMD fWO-¥EAft ENCtNUmNQ 

Y-ou coo also icCnlt adrflftCKi] Efaminjl In AEmnautijfal Eogi- 
flCWinjEpan^'cLE ai pOSE'JjraduaEftfKi research wnrk.. .durlrtjj 

or filter your -4di yeax uf Kijjh Schpol 91 Aero Tiorfi. 

SHIPEltVlSEEl LIVING A NO AECAEATION IN CAUfOUNlA 

Vtiu itiay \l¥t rl^hE ofnliersiTnpus. \n ncwdurniiEuriciv, 
ynu will CTijiaif OOrttfcrfSable todgio|;e, wfioJcanmc food and 
real cnmpanJnmStLlp. You. -VvilJ tiliC patr In caniptLi aniYiEicx 
■^rhe band, bukciball, baseball— diid enjoy prtvitegcr in 
tftxirby VMCA— all undor thr xu}?crv^nEi cd [he Esudeoe 
^clfirc Couiid]- 



We have Masonic boolca and lod^o sup- 
nliea for Blue Lodce, Chapter, Com- 

* i*- a x-ii± .1 fit 



manderyp Scottish RUe« and Shrine. 

J t OUR RITUALS ARC USCO THC WORLD OVCR 
Send for fiei? untaJoff of bwht ai^d rltuala for MiaoTiB, Odd 
Fetbw^. Kniabt* uf f*jthkHff. KwishUi of ColuBohuj, Eika, vie. 
EZRA A. COOK, Fi^bHahfer^ P.P^SpH CbieehQO 00 JL 



Rmlivt nmkt DiKid mwiey l Upvr Ttb Indna^ S& 

litarlv mpTwuKin -pmAf NtW hcm* ptnd? ContEW C 

□tiBlIfIrt jwa. jdwoJ HhintiQa SillBdmL Tf I 

wnMtioH.wrifctifvr S’’BE.K HliQy. 'OppartsEnJEU^ bd MiJckl«." ' 
Hatlomi.1 Ukluf Sdibfri, MIeIiIiui, bapL 13ITr 



MECHANICS SPARE TIME COURSf 



iHlIUn Lo-Jini at h-iKmo htsW "U^ "it: 

ip-iiiVii - .-lidr \hnp nn lilU^ 

• r! I’n no-r-df-tL CainsH i^_ - y a 
vrrri; tipiicirti. -Itt fi.w nits'"- JL". 3^J' .= '■ 
riiri- imi*iraii^l ^|..-.‘■i.:- 



fiUflU : ;•! .t- L'p 

^rirr ui* nr. 






JIU JITSU 3 LESSONS 



Inmailprato the e40f» +|iipfrrt* biar^ Autbelltio, tytwa- 
pLulo. BeauL IPC lodayloT S LtijiI ]c±a4H4. f uH dalJLl La. 
MODCnH ICHDDb OF JIU JItSU, 5 W- BA Si 



PORTRAITS 



KJ « wo pi*v|M Uifclilliic ox Efllont 

VjiAsvw !5tunrt toarfiti ymi. try »n"llr 

In ilmiijE'. coar-to^nllow kHiicicia. |o mak^ 
racTllont rtianxripl Ofvii i^ill lllwM*f«- IMaktHl 

ijl if^krMnrt ffiP rour rvwr iW-*p, -Top fx« 

Y\ bMjk hoUar. 

ATUAAT lalWoniufnf'nikClPTloiRoi-.iOlOi. Inidlanapwiaafl.lnU. 
5.TOP40 St noMip jqnd fiiip IfW PUMi outUno of loiapii*. 

Vj 11 H-J_ 

Strain — ^ ^ = 



AtRO INDUSTRIES TECifNiCAL INSfiTUTC 

Jl'SJi W. SiD FcToarKlo Rip«d. Ltd OkltJ^miri 

Gtoilcrpro: PIkw wb4 <ktaih aihJ au^JIaMBC i;pptkMiHi oa ib* niunr 

[CherJucI ticLm, '■JLliOaL OUlflElOO: 

□ 4jIi ki^h. IlJMjiI and I I 4ih }Ti|F blub ■Hwl amji 

Hidlri! AiKrailMfchan^X U Arj rmmr i ra l ErmiiiPCTia|j 



.."JEiT^-^. 



Alwaj-ii wriifs ymiY name and full address 

rledi*!;^ wheri ajiK-wcrLrtg; adverlUeineiiis. 



WARTIME PHOTOGRAPHY 



/ir/c the BAKIWC BUSlW ESI 



SEND COUPON TODAY (or Fd( Sonwltr Ap^iration 
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POPULAR MECHANICS 




Men Wanted NOW for 









THESE QUICK TRAINING 
BOOKS ARE SHIPPED 



for Examination. Get nhear) faster. Use- this qtiiek reference 
way to find the facta on hundreds of important gubjecta;. The 
jiffy index hcilpa you to find out TA'liat you need to know in a 
iiiirry^ Machinists, TooImakerSt Draftsmen^ Aucomoblto 
Mechanics* AriatioTi Employees* Diesel Engineers* and 
men in almost any other eimitar field ean profit by h axing 
the^c books. Rememberj iuiy set will be sent to you free for 
exjunmation. Just send tho coupon. 



AUraMOBILf EKfilNEERINa 

Mrh EJjVion 6 Kofumej- Wbettier 
F 01.1 fire A aioclianic or errwrt or 

aiJaruntin^, auU* ownor or drlvEr. you 
wlQ flEKigredLE i^sJuE In tlica«?aLUb> 
wliich Loll yoli by Etop how to 

tlLiilailt rcpAlra. z.aoq tumos, 
2,000 UiuBtTBbUoiis. MarioB Epglnc^, 
aviation mrtt-ocfl. tHeseJ coxincs, wir- 
ing dJaxTEinifi ^Deluded. Teixl pri^ 
only %2iM, S«nt m trl«|. 



8 Bit Books. S.D 00 wJtli nc$j- 1 y ■ 
3,000 Uiiifiil ratlCiL 3 whidh eov^l- tmi mak~ M 
iDHn |»tl4™ nmkiiix, foundry yrnrk, ■ 
rnocti4nlcnI dniwio^f, forelnp^, modjlnu ■ 
Rhop pwtlcu and mAnBXUEELEXLt, NXld M 

hundreds of other Eubjocta. This f^tr | 
''Jlndem Shop l^Mi [Cd, ' ' ^vill rive any | 
iDEchnniC! who ut^ thom an advanLogi^;) m 
QYCT mitraihod Ihcn. Vii'Uh £ct we H 



DRAFTINC 



For BcKHypcra or E^eports 
XVj'ltli'n 



In 



Mschino Trades. XVj-itli-n eu 
you CiiC. imdoffrtand evor 
word, hy ‘WeS] -known 
noers. fN3 LUEO modEmlRliL , 
WAshahlo cloth hlndlQE over 
J ,000 povee. hundrctlEofbluo- 



iWrj 

ant^- 
ifilir, 
Dvor 

J ,00O povee. bundrctlEolbluo- 
prints, charts and dJaffiauiEf 
ptf pares you for a good drUTt- 
ing ]0l> In mocliamral Ilnc^i. 

T«^l pHiM fur complilt i«t 

»*trt on trial. 

BUILDING, ESTIMATING AND CONTRACTING 



!> Voftf ftle j. Thi.R Bcw edlLlon 
should niaba It for any Oar^ 
dontcr to becomo a coin motor. 
Tnvoluablo to budldCTK, ICoOffnim- 

IniS, tftovi Eciuere. architectural 

drawlilX Sno design, e^timailux, 
painting and docorating. IkeaUjiX' 
building, conlruetinxi n-oncrEto 
forpui, ftnd nmny os her Eubjwsa 
wrli cov4->n-4p Ti^l prlioa SSJIL 
-Btflt «-n trleh 



will include CKSrAp A big blndti* of nearly i 
BOO with liundreda of orifflinal ■ 

Nhup llckEts and 1,200 iUujtras.inna S 
wbirh show by Ntep how to set up H 
and run almost Any hind of A Job. These S 
are in add! Sion to tho S big rM'hOkE pic- ■ 
tured above. T«tal price only fUJflL S 
Beiit on trial. ■ 

ELECTRICITY so yo/umef | 

This new 
f^lxhtocnth 
ediLiun of 

^,P Sf <1 

IvlCctricity 
has over 
3 JXKI paKM. 
humlretlH of 

lllkiEtraHoiia. „ 

Dynamtks, motors, power sto Lions, ■ 
r:^lo, rtTrEffcratlon and manyr many H 
oLljersubjecie all coveml. Tetal price ■ 
efily SlUO, Sent «i trial. ■ 

AVIATION I 

6 Aircraft engines., DluEprlnt ■ 

rtadinpf, Aerial phoiogrAphiy, a com- I 
pivio uiicyclopedlh. Total Mu SISJD. M 

DIESEL ENGINEERING a 

6 VorUTTt^s, O^^c* a.-'tOfl Paj?wr, FTun- S 
dr\^ of lllUatraSiloniff. Total Fvlcelii^. I 

HEATING & VENTIUTING ■ 

INCtUDINQ Aiq CONOmOHIRlCS 

6 Voittm^S. ■S.fHTO PagijK. »0O Jllus- 
IraLioDB. Tefal Pniee 



ANY SET SHIPPED FREE! 

volumes 'TViodem Shop Practice" S ’volu.nn?!l plus binder, 
"AppEiud Elec|ripiur'< m volumes, "AuLamoblfc .Engineer- 
Itkg G volumes, ''Building, Estimating and Conl-ractlng' ' 
D volumes, "'Hoatlng-Vontllatlng" fl v^umm. '"Diesel Eu- 
glnoorinrt"* B volumoa, '"Aviation'' 6 volumes, for free 
ciftmlnaLioD is to send in the coupon, TIiq hookst will be 



^mmmmmm$§ND WiS COUPON 

JaMCRICaH TECHiMCAL SAC ICTY, P«pL XT 19 

■ DrtivPt m.i SaCft Strw«|, OhhHaB 3T, llllFialA 

■ Send f» to days trte uw the cy-Elopwtla wldcls 1 list bjtrt 



y 

: 



Bent promptly, Vau pay tho dEllvary charwBR only, Kc^op 
them for ICl dayF. If pot sathrded, send them bach and you 
will owe m nolhing. If satiEflod, send only 12.0U In lO days 
and thEn a month Until UiA POLOi priou shown is paid. 



Tiicra ta po fhnlicr ohligaLioiL 



^ IViJ -H iiMr t»I ^TP 

a I -wIEl pay the dn^iTiry eelTi and If fuLlr aatlaOed. will 

■ M'Ed ]i'uU tiii.OO In JU diO:^ iiud Uicu t3.urj a mantb untkl |be 

Z uiitil EirLcraf pp miij, |f i rftum the 

N Iracikain la dfi -71 1 will riwit you DO^liInff. l-4yii mtt IntLUcle n 

■ year's ceamlEJiuit |invUe£fa wLtii yunt cafLuneim wichuui uJxa 
I Chjir^. 

I iVsraCr. 

I il JdrrfJ . . 

1 Cuu^ XMA. - 



JUa^rlein Twilmleal Scclpty, Vccitleiial Putbllihin., SJjka ifl9a 
Br*H«i al i«th Rir^t, cni^pi^ 3r, jrtiMii a«tic xrip 



P ricuc- DiLu^fci J li'Eler ■cjuJjiir' JiKi^, omjpailvn ■nil I'lAnija iirbdi 
ukT c-iiaihjiiin'r Jind .■< Luiui wir Imi.liiP'iia rnpJL nlvx^ 

Ml'lb Llk buVVJfE-, JilJMj Jjl4rbriH |iVu 



OCTOBER, 1943 
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HERE 1$ YOUR SUCCESS CHANCE 
BE A 



RADI0ELEC1R0NIC 
/. \TtaimaAH 



SFRAYBERRY TRAINS YOU QUICKLY 
FOR WAR AND PEACETIME WORK 



YOU LEARN IN EASY STEP-BY-STEP STAGES 

Hm Pr^wicum f iporfdflu WHifHf 

tbr? nCTff 1 nukfi jnij ^Krc Lh the [FTmortunllv dJ m lErctLinc-. Ll'ip 

lidHf -E-hlinrir K''( fiiq- n wihnrJuTgl 111 TJmi liW-llTlkSf cjqi^d-- 

Inc itbij &r Kbiii 4 i-Eiv«LHmhci iNCLuriNa Vt*- 

«rurTW->- K-nrlg|niixin. nnd IndunlTlB.! Elrr!rDfilcTi^ IK wlw*t WOW Li the- 

iltDC- tSf .EfeDJL. A^hJa flKUn ^[UH CODiLLtfUtlHU-i jua4 IblTK ft InO- 
IldUJ'tt'PlATK jiaHHUiil 1 11 |H>n In ICnrlLfP dvrlikjjC war ILhip, lf 1 > 

Tncn^JfKiH] Dc«t of nHy It'j H»y lor Ilka Ihr^^nnrr t?i ku\ ^urtod 
iikn:iLi 4 ,''jL my tn^UL‘^1 cihiitalhjt^ 

PREPARES YOU fora BUSINESS of YOUR OWN 

. 1 . . «r acta tlMtiC JebS, Cttuict* cr f/UUtary 

Thr- Pnn'l'l '^n% cfinmr l . ^-hn-rt I |iiLvnHi=i--p, nnri I n I r'-r iUrtlf . Il »LOfl." 
i-iKht itat Lhr it.l inf <■! l;i 4 i>LI->j. ■-ali'H -q^ l. I«^t. |i if-pL" tl:'' 

vflrii!!’ji hiilrlT^t:; kii nuf’li z. ilmviLc ih*L iLiifl^r^ 

KripiMl iinil fx'nK'rYihi r. I nuihc^ Ll oaj<>f for yr-u <io Icarr I{a'lio lu > 

jwJr imd FniiLnll^LtiHL Wrjrti = . . . Irp' hiW-Li^lik. limr ii'Bli'H 

I li'ucli i-mu Jwip t*i Liiid rtualr EIf^-ln.ii*l-c k;i|iil|HiiCisL, 

mimI f.'lvo WlitJ Etas’ lJt=.j<l rULIVil.lllli^-iial liirlilC'TL'lL^ OO riTf’^-.irk- -Jia " 

liliryirroliLkii \m iikiuoM vpIul l>ranclk at Hadio joa wlrfi Li» 

iiL. SocQ rnu’IJ lio niulknrtd f»^r n «ooi1 rnyinq- lii> h>h^ -n^ |ii«f fj' 

■ plOEiE.4 dOlTiiT 1^'ZIT «Orh OH, 1 1 yrjll CtitfT tta# Army. .Nb^y. 

hit mr t^r tiling '>v\\\ iw?ci >ij« -wh-i ■■ir.-rK-f 




TuTin^C nn^t hpiii’P pjiy. L-4-t mo [-'TyTO t\\ 

Iii-iTJ- ir>lrvlrii:^ tbo do for jrfiia- 

JUST OFF THE PRESS! 

'■How to Test and 
Reiuir Radio 
Sets Without 
Meters" 

]>#Vit]aj>t4L Iri! Lba- flfinsr' 
tjfrry I jlKaniLCilf^, -Lhliii Llfl> 
Plnhalvn 



I 



atiiiut dik hailujlInilcLjf AlJd|jiO| 
WT>t pifnrl Hfit inutkinl fi'if 
fU»4ln Inyulil^xfiOotkiiEf und 
F^'|s:*ir vrllls^t nitf Pt^' 

L|i AkOtkt IHMO 
ra-Mcrv .iluv |a wmJ. SOIkil 

tNin lltKT-j l-Hiuk JLtiW WllllC- 

IliF lula. ^dlI ft 1 on^ 

-M-ith It, I -vrall hdUil VffU ark'- 
nlhor liitr I’lCKI-: tHiuh J««Ti|-pr 
aiii£ atkjr ICaijiLii-l-'iLo^Emffili: l-nlrtr 
■laiiC. d^AUpOQ lj«]OW. 



MAIL COUPON I 



SPRAYBEftHY ACAPEPRT OF RADIO 1 

Fr Ll ■pra.vfaOrn^, l^rndidpn|. | 

410>K Uo^Yuralty PI-K4. H. W.. Waihinfltort -B> C, t 

rimoo ni-i^ iny. FliFiJ iruqisr* nf "]iow t-B TKST B-uil HT:F'Ar:E | 
RAPIO J^ITTW Wlllioitl Ml-iTFH#-- pml 'Hnw Ln i 



Ar34rrvk 
City 



. FllrtEf-. . 

I'Miiil I Ie pilpJii rfiivr^li^HT I ir |>.; lIii i. ,i ■•uimy rHKiInnJk 





The Fyr-Fyter Company 

Dipt, fO Do)rt«n Oh!& 



PiAtcCfi Ytiiit 
EitingtviiflSt- 

An Irajpr^ptarly ttifirjjpd ^^sttnEuiklirr n M lijw?- 
leaa- bd a irutL wElltuut ammunition. A deteriorated 
e;ilini\iwher izuTmnt (w rtaplM^d for thr “durntmiv"" 
because of i^rifi-rlty reEulatloM prcventlu:^ nfiany 
ciTiliR-ns fmoTn i 3 hLattaiiTijr new ETlinvubhtara. Youc 
Fyr-Fyter dlAtributor will keen your eKtiseulihor 
filled and in famt £?]■!*» tipemlinjr cfmdEtion- Call 
him JcL Ifj insuGet your engulpTueni^ If you are not 
iornkd ttciif n F>-r-Fytcr cIim Lributmr. -c^py nAmr, 
size and type of your «KtInffulah«r from name^ 
plv-tt nunl "end it to UJ, Wt will be £lail to fti 
you eoTnplete aerylce infomu^tion. 






Learn this 
Profitable 
Profession 



90 Days at Home 

EandlEilJ- ol thcr kJtd ftomiHi df h 1] ifAl 19-[ii Bfluki lli.ns Id 
t^oicn l-n. A any RUiUi «rleiilin« iS<TC#Nlhli Itujinjie arut 

Jlydra-Tlierjrk^ LWoUfrieutl, Thnre ii n. bill IfirrinniJ fHMjl 

Eloi-iilLjli, liiaiilEurliiinf. CuaTu. UuCECirt 6MC aMf-hje pnitvnti «p 
nitll p.f QrpfinrtuaMl-PI fOT DEtuli] litilBE GT^ odtlct'. 

l**Fn mit lFiE«?DtliiJ! ranrwY-mikfcnit prirfMiloe in yaur tm\ Iwmc 

Ihy niDll, Ihroiipb diit buttaE ILUitp COUfU'L i^Rui* tpilnicnisn 
u In (HIT N.%TTON.^LLT KNOWN mlriwt sduMil. Jl Nll[kl![niA 
it iifnrJpa upon MiTiphJilna uf ih* rauTiE. rituti* ran ba coia-^ 
Tvlfleit In 3 tn 4 tnOObbR. IIL^H dflhCKil iTUlnInR U 
DE7i nKTliaTSr. ^Tiinr MTB tic rmwinj while luamr 
LTinUrnil ■"*- Army Mnrt Nmtf n«d linnilrecli dP mtn 

mllUiUlII^ vn^cn trcl'ncid |d Muiufo- mid riJJJtil,btt-MPJu 

Analomy Charts & Booklet FREE 



PnwiH rpw and 
inFillicil ilLDLlrHiOfi! 



3 ticliMle iiiilTGfnL (Alt. 



^ :iL rip<RLiYliic rcjller nr-J 

H;ilrQ-TfH^r*PZ ciippilii nLlheut eiirB cufL. Tll4 
PO^IJflriB cHjriD alraie miy ba WMCh BOI-aniy tlinez 
thQ fnixleft EuliLan fee. 

Send CHIPeD new lor AmlDray ChArIt Clhf faMhltl 
4f fliolDDrinhi and TetUfI fffffl HJi>e*Mflll DfuJ- 
uitu. Tbau toll! Ill Hi Mnl poftpMid— FREE. 



THE Coilopi pi Swfldipll MiiHMli 

Pint- 7E4— ica E. Olile SL, CNitlfP M . . 

YdU rufly leml FREE U 1 \A iMalpi.Ld, Amlmiy CeidtU, bHbleL 
mtiiLnLns plraLPkrApni aJid leLleYi TtOfTV cnduai». cad wnplfln 
d^uila of TOiiJ 6ntt. 



NjnjB - 



AiJdtau 



Clly ....r-.™..-,--...—™, aHitL 
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POPULAI? MECHANICS 








cf:imcd in rhJs cxdiift^^ new gianr indusfr;y. - . The 
fucurc 15 50 vase that some predictions serm cx3|»- 
ge raced— almost fantasrfc— but the fact remains that 
plastics arc already important parts of man^ major 
industries. 



Now a vicah grnwini^ war indusiry, plastirs loak forward 
Eg p<:aci;-'LLEn^ dL!Vviupii3^aES of aEiliimced I'hesc new 

materia N rtwy be used for fabricating buildings, compkic; 
automobile bodies, intricate jWW maebinef, naw s^-scenas 
of crimmunicaliorir When the l^'Sf IS over mvX competidcacii 
for jobs is really keen again, will you be at! re^dy K‘ go 
ahead with an industry that's really going places > Will 
you have the knowledge thatemptoyeri want— cbe training 
for a btg-time cacoer ia plastlcs> 



Just as plastics are ’vital 10 modern transpomtion— 
in itriramlined cars and trains, fighting planes and 
future air taxis, PT boats arid car^ carriers-^so also 
a knowledge of plastics can be vital lo you . . . and 
Can take you fatther and faster in your chosen career. 

There Is a crcjncndous demand for men and women 



s will JJ®** 

of home •_ 



Pinsius 








CHDO£E YOUR INDUSTRY 
WHEN YDD KNOW PLASTICS 

llwe h hinflv on induKrr ihii ii- vidt 
ifVDfe idJ «&□» pluiii 3 > 4 r rubinjF 
plini Iat fuayK devtjn|>nMvii 9 butd on 
FOnllrt, Ofi ill tidn Hiftt ore brirxK 
"lolk^J" Lrirqny cn 511 Utipor^ 

t^nl jsi Ju^Ei-^ ^u^cIemm 

V rv mdtitjrJ-1, kUMliflC-efLiJertU, 

eta. Pkk ^XMMr JudoiEIr »«iiJ ii a% o 
ploiiTjn ipecdilMiC. AjnHif ihe nuior Unn 
oF btuJBHi in which fil 4 -mci wbL;| be in- 
CE« 09 ftnj(l!^ ire: Akrcnfi— Au^orml- 

ure — lijfjiD i^TcJf^ision — ^[wrhinTEy — 
Rfl j t rcrod Fv T B i la r F " A n h irecl -u n -n-Td 
pbiMio>^Bixu ftaiihfinp-DfFicE Tqut'PfTicvil 
— TcxeMh, ShHSi. Scirmiic Ai^t-» 1 -ui- 
IScimF BullUni— HiM'Lt*<'V 4 T pnd 
DvewodDDL 

READ WHAT STUDEKTS $AT 

"’My cHrirt^ldJi^oE . . . kL« itieody fiecicd inw 
ui«£pkdhL iMiiki ifEFr obIje j inamhi. of 
kCLuJY- 1 hxMe bcoB LnDifErred . . . lo thjc- 
Heie-XFfiL PopoTEEnEac ic Dou^lu . . .xnd 
kULCickfiuhLK, tM. in JncEtiioii: nicoE.pif '’^ 
-H. P,C 

"XbF Coarw li to eIhhOuhH in-d cfflciiTil 
Ehjn I -^^ii-ible ed itErp rirlic Tnlc? mf Hfi' 
eLoq OEkdi unv cm wjchnjr df-QLi^ItT. 

™E. 1 . V. 

"P|»i* tHY iiflE##ad eIioiiIea, in, 

pHwIdiru * ihuroiAjili nnd prFnjimI- ?>-p, 
pEOAfii la ihc fictil if FloHinL’'— B. W, (1 



TRAIN BY AMERICA'S ORIGINAL PLASTICS SCHOOLS 



Ydu wcinY loK ■ EiiinLJ-ic- fjorB f exjx presHiE wwlc. 
Yetu r craJBknf For a cirrer ia pliicics wLIJ §c v\f\n 
iniD ynir prererac schedutt-— mikiiic your Jn» 
CTFared spire limc pmf faij: difidEndsi. SLniplf 
4 i<>oc« I. Few b'lHjri nch week eo eB^o^ablc: boror 
SEudy. If you ire nn-h.' Jo pluiiiii, jvli pErporE for 
«d-v:p-TicEmrnt^ if >wa ire in hottk OEltcr AoJiJ, you 
w-Ttf L]ii 4 i.hfyJo[ for uiilkrpiEvd oppiNTuniEics- in 
]xJasEbcs-. . i bf Hiitin^ yETur Eninia^ NOW. 

YOU CAN LEARN AT HOME EASILY 

Few iobjiecu ire so weJI iikised lo honne -hue!^ u 
pluEicE. The PIiseLcs- InnkTuiecoLi-ne ulb ol] 
olKur ple^jr nijrerials. hov j-nd vficB io use- 
itirTP — llcyi^n — rt^aldiri,j! — Fib/LrOJaB^ ifiJ do^D^A 
«l abtr S«bp«fi . ligw TO Cipiliijfci* an the ap- 



poNTuniEin for JTMti ind woowfi wish plxcrJa 
Einiikijiis. The coorie ii lUuEEHied wieK huBdredi 
of dn^-SBRS and. fMCEueec->-prefiired iisd skspcE^ 
-vimi hy neoDfEniied pUfrja lUEhoriiiEf. 

NOW IS THI TIME TO AH 

Find DUE how she PIisniex iDSEivuEE ren help YOU. 
Mia.il ibE coupon. For i^nircop^ □! the lir^i FUEE 
haoJctei '*%^orld bF PiiHrcsL" ii crxiBned with 
viIluUe inFormiEioEE about pluiii:^ relLi about 
the OEW pliscic iJrplinei ind other tk&er fOr thii 
re*oEu 4 ii>nii-r ne^ rtU- 1 «f iA-I . . , AT w^lL 

fhf- -E^T^PELkniEip foi VDtJ Jq pliSEtCf. Decijo 

NQ'W TO Jee pducbcs- point eFk so YOUR. 
SLUCHS. . ..send the- -oiHipun TODAY 






IltDUSfRiES TECHniCnt inSTITUTE 



laar Chanin Hdg, 
n*W Ycirk 



L^nllv-Wpclcir Bld^, 
efijctstQa 



190 Alvarado Si. 

Loa AjsgoEa-fc 



'aimi 



COURdN FOR FRfrE BOOK 



Plostics Industrios T«chnksl Initltufe Oopf. io 
626^E Lo Salla-WcKker eldghH Chicago 

Gefititrfflvn: PltiTSe SL'nd me the bwkicL '"Wurld of Pl-asfici“ and informatiori 
on yatir [fLiEiiEug progrBin, | undvr^tArtd thtte ii tthsolLir^dy w gbiigatirm. 



Namc- 






-Starc^ 
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DRAFTING 



SAorf^Ciif Mawemafics 

COMB^IHID WITH 

MecAames Stm/fMie^ 



CHICAGO TECHNICAL COLLEGE 



Afore GOOD JOBS in 



in AlRCRAFTandother War Industries! 

Calls for Draftimen Are 
Inorffflsiiijl * . . Road th« 
want-ads for proof of this 
urgent demand, 

Tlila cuniDlalw dPAwInic; Gulfit. *ve#v- 

tthlpiiL t4 WGfh wl-thi-^rKliHlInic draii' 
Ink tabl «4 drawInR beard, ale.. 

ALL SINT TO TOU AT NO CICTftA 

Cost If ymu Mtm m T**h Student. 



Malt Coupon 
Below 



'i’hf U ar I'rcddirHiin iir4ii«riim has thf dpn^and 

for AircmfL Dntredmcci+ Mudjiud Draftsmt'n, Architect 
UinkJ Uviii^siui'iir Kk--[rinat und f^trLEctoriil 

J>f:lft!^]|L^■l|. T]l<? I3rsLft--?ruii;rj aJwtiyit ccitinCE lirnt on ar^v now 
projcctilj ruaknufactUf ioif and iiid UStn"— IWfl^fror’wnrl imp* 

The Draftsman — ^^The Key Man” 
In War or Peacetime Industry 

So cfjw iTLiM'hiacs can be byiltp no nirnlanM ronsftruCtod^ 
no bridKL»:a or buildi njm proclctlp no ships or submAnop^ 
l^unrhed until the draflfiiniin has Dam pitted his work. 
HphtI immpdmtc oiHwrtnnitkPS psiat in Drafiing — th& 
prafcti*ion upon whiDh alL ™nst motion 19 vil*|]y uPJipn- 
dont. Draft! nK id cJoEinn intDrcElinjCn ^'cl;l paid wurk. 
?^U:rtdy cni|jioytrn;ntr In^P^iiftHto tcnlay what Drafting 
oflDib you! Help your country in a vital War protiuo- 
tian job on t j m fiortan E Homo Front" — and hofp your- 
Bpjf tfi a wtll pfdd job in iJraftiiiE. 

Learn in Spare Time, — at Home! 

Si iho In Chistss^ 

With our «iBy fttep-b/>«tep lesaoiia^ tand the Iwla we 
furniB-hJ, ynn tan i^Mirn in your #pa?e time at home. Con- 
'^CTitcnt ternip. To “prove in ynoi how ea^y it ia to ienro 
rimflinp by the Chicepr-n T«h Methm| nend J'mj m 

Trial Li'^s^n FRKE^ No charKo Tur thiq l^»on cither 
tmW ur HuLcr. ^i>nd a pixit. 
cunl [ir the c^upun for 



r 



TRIAl LESSON 

Send Coupon 



! N4H Te«1v Bldg., SAM S. MkhlgiPl Awt,, ChiCAgC IE, lit. | 
I Tc-s.— Pka^e swnd me F/^££i’ Trifl-I LcGipn inCH^AFTiI*SO j 
I □ Aircraft Pr^eUn^ □ Mac-hlee Draftlm j 

t □ EluctHcul DrWfllnv □ SIroetUi'al Drenieg j 

I P AFchltKluTjl Dralllni □■4ii|ldlr^ COFli^riKirGn ! 



NaTUG-....-........- 

Add rrh-!x 


1 

— - ----- r 

1 

. .. ■ Stmt-O ■ ■’■ . .. -..nr. 1 


City _u_ 


1 Occnpntipn-. 


1 

, , ,..„_.„r„,^ A|fO. 





Sn;/ jfoM Ju«f if in Meehiintet^ 



NI]W S.Ib-e tthEIde roiirw^ Now yen chji Im-tu 
t.K> •'imrdyi fl[npyE&*i| ■rMnm nJRidnrbHi iwd 
i.i drarimn. WWilim ■, kr^wnnita||444 mMC* an 

L4.M3 aav v«7 ba i kv * 

wKim h-f-L 

MMM *F ttii IkJrtiEkif- ■Lori-auk mrtJMd. Ltera 

IvrwiB w. iJliila euh, ipirK-iHftir.J«&rHhM.«wiA 
■n. RuiAi, -nc^. «M.. Lat|* ili»tn.4Kl INJnm* nmflHA 

4MC1T. HtUdanfte *r rdairfr 4mKH 

Fil-tHll# t— toJ pOnra. 

n PVHPU PM T0«AVE 

|HvliHnGP-.33-Z ¥ Wdkipftki, 

I 1'Idh nd in^ U^amt ^pt htftHktkp 

|»r 4 nwTUty MPCbfchk* Si, ' " ' 

I 

! 









$ MILLIONS $ are 
being paid for IDEAS 



My perfected 

Schematic Sketch System 

. . . the fniiie tTsteiR Tve n«ei] in felling 
idea^ to Eome of the DontiLr^'^a b%ge^st 
corporations » . * mokes the sketching 
anil the prCacnLati.011 of even S coiopli^ 
rated Iden aa limple as It lell» 

you what La do. liow to do It und die 
big pan folio comunif oven the ntnieriab 
with which to do iL 

$^.50 

The cftmplete eonl w OPfLY — * 

SE^D CHECIC OR MOiVCY ORDER 

G. H. TAYLOR . . Room 518 

29 Worth Ifiston Sfrecfi Spriuigfloldir Man* 



POWERFUL VISION — LONG RANGE 



6— POWER TELESCOPE $249 



s a|-MUil*»)r HhLp«, rlnrT^Bi. walnfiitnir vyrnTtinlt pvflfil*. 

I iTife«4 r-i.% 0-!.iHiie 1ir«>lL[nc^ ■"Slli T-etniiiRa 

^wlLJ -.,.iisjd 413 ¥um, tn-:-. hh-Ip^i? dUci ^ 1-M 

dlHlnpt- ^iinfl«^ u foiUE an t-crib mwlillK njid ilHUarurr 
IS Trr. 1 S kH-rt: II IWII fuUjir rvlurri iiit 

.fiijin. ftKMn MO HOMUV. J««4 pwr t^F.Erru.ii. ly.-U? ip!ii« ermu 

i<>=t.i=F rjrn. iirii-b-Hfr- c -^cti pcwtsM-ldl Durt WULL>-prDdEM:" 

[t-irii Ilk iclBfuc-Dpr* bp- nartflllr’l a* »«*■: tifm ^lu ihiii»ruLHn. 

VGuye TeP*«*Gbe Oe'-.-. 77 bo 6j Hjlitud,. Pupt. B--1Q0, Cb-kai* 



■ 'll 

TT-filaii 



ARTIFICIAL ARMS-LEGS 



WRITE rOR FREE BOOK Auv/'^nji FRE£ 

iF-rin rurpE-nlcr*^ lubDr^ni linlrl rrHsliur IpUUIi 
J nb^: liuW Uiifjf Ee>f-il. pJiave, dfe^ii =K-iii«*i.lwe*!, 
Irii'k np Lotki: and imalL iDfajHitA4 rurjy ctr. 

vi-nh iFi»‘ vvoRLfi ni-:>miVMED .iKTirr- 

C-IAL ARM. UvliAhiUtJitkcm hr CATLS^ift LV.itA loo. 
aOOK SIHT FHEE^Uvliie wlir\her thLr rr^l-tl 
in IfR- kir sjiu D^• □blijcaLicui, icad !dt it nn-Wi 



SV'"^ 
«»»(»* 






'^cs 



CARNES AHTIFiCIAL LIN Mt C OHR- 



»49-9A Ee*l i ;ith 



KjffMiD CitlfH Mo. 
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POPULAR MECHANICS 







XIL 






/HAZIN6 
W KIND OF 



V'V 

FORM^ANtCS,flACHlNfSTS^ 

_ DRAFTSMEN, AIRCRAFT^-^^ ,, 
PWORKERS,TECHNICtAW5^^"^l!>"^ 
FACCOUNTANTS-^-^CR*^^ 



<> 



10" SLIDE RULE AMD CASE 
ATTACHED RIGHT WITH 
HANDBOOK IN COVER. ALWAYS 
READY FOR INSTANT USE 



AUTHORITATIVE 

WF/iroji and Prepared hy 
HfthQrt H. SonuTncn^ W.A. 
P«-ifi, Ai4J*tl n EvpfiiftB lu Hjpr Oollci]* 

Hpffv DpvII. B.&. 

U-IKlkllfrfra Wi-rcr*P| qprf-prflrilUtHI 



T. W 

Urinfiii Inklibjiv 'Qif 



\VblK¥^hlqotr, M.S. 

T^41 rHSB4V 



Complel* c«iir.&e 

34 foay T o Undi^rtta nd iojxon; 

5hoctt fnr fpch lej-ioji 

Amwt r flao-fc To Cherfc Jprpi^lem 

ACT TODAY 



Get A Better Job In WAR INDUSTRY 

Thjc uiisi oF tin- Rule bna Ijeeunii? u neecaaily in ninny flfitijB of 

tf'ohnlr'iii un4 fnrJiiHtrLrtl ivurk. neit unly f^Hir Ibe liTiaJneN] en;[; Enet.^r. but fnr 
C-hi.' iikl-|i]f>f5 rind F^fmE>-xki.lLL^ i^ cifk-L-r rnnklfiii? enleuSaliuns im hb J4?b. 

Thut'v why fironu^ijonsi jii-tf' rfLiiivt for thi: rtiaiL v.'li<> maa-ii^ni thi:' 
lUi3c »Eid tn-LiTva Jnhw U? Lipply l« hbs wurk. Lest-n the elmi-t riiti to 
cnkuhttlipinj, lljnirinfr Ii-ncl ni-mjlui^inK tbnl enJELft-nnE. MachErtTPLCi. 

Met^h^m ic$, Tool Pie Tliljikemi, P^Lltetci MiLkars, I^r-iiftii-nii^tik ^^ItuilriciB-ru. 
Jim] nthri- leeh-nivnl workrrK uwr^ dhy. 

Why spend vcikiQhle- time Jitbeirinfi with n pafKir- vrhpn 

Slida Ruio ^n t]o '^liH'htTiiiiiki^'"' cBiEcLlLiitliiiifl^ fH>r yqoj in aerDncLi + , , . qn4 
be more neeiifPte Ihi^n ihfr nl-mv, liiburLuUfl puncir fiifuriiiG. 

Be Ihe- ''‘^i^:iTlemntieJ4.1 MEulcr-'Mind"^ in yubr H-k-u[> ik±id UHe tbe ''ISlide 

Rule*" M a Tneuns of --i- letter jcub a ltd Lrtjlter pay. 

5 PLACE LOGARITHM TABLES 

ElfchLefii lull qair^B af IfirEueLLIuti (jikltii 
anti 4!i 4eii|M JhlNiiiViiiff Iliu TrLptu-iioinuLdo 
TuiK-lJun of AfvgU.' ■ — a L#Q a tuhip ■JiuMrln^ 
I lie In^hiy' drL'iinal p-nrii- rtl on Lnc]i make 
Ehix votumfl ninr* flf I In- ItiUiAlt ejifwiidvle 
ptTnrLlcal AEiUiiuiIj un toohniciir aq-* 
piLejiLltmji Lif fiakuUiSrttih ev^r |in1di«hed. 

SLIDE RULE FREE WITH BOOK 

Elvorjano w3idi -isrd^ifH iLi.a HliHi'-rtulif 
Mii.iiiia;^| ifl piii'e-n II bn □'lately free^ u i^eau-' 
Joe MuDbri^Lna iilieV HuLir vruh fl 

mwl rnivAnifTinii budEc Indlcal-ar. 
A cfirto iaw Ihi^ aule ii, n%t|ti.||-7iH ihe 
eevrr ?! sLhe IkioIii an it iii aln’^yn fl'-.'iJ^’ 
jiJiiL kiLiwI^' Tiir HiaLuaL i|He- UfiiLvJ yUbr 
rniKjT |J?dp-pr on fpiir nttirtiin Lee^iJ "Manay 
bfluk Bxji-rnliMliijn CltTer." Oaiy ISZ.UM 
Im»kE.|sh.I-iJ — L f C.O.D.. pDdlujio jitid 

C'.D.D. charpei^ cxlni. 

W HcPii lAFolLttt C-d.,1?&5£4. W a h 3sli A ve. 
Dept, jin ChiciigD S, irtlnolf 



WORK SHEETS AND ANSWERS 
Thl* renuirlsAlile FieK 
MiitlivHITiticnl Ibnii-lhimk ibn»-» yo-U 
h-avr to tjpi^Lirc MuLlJpILcnEitKTiH DividMe. 
Ffrr j.Miigiitea. I'j-ujhpi-tilcirAi. 

Stiunrea. L!uh«i-, Rauli, MeaauTenkvuLn 
I if Lvi-e ]C *' i‘ t iL II n I L'' . i'l rrloK, 

pJdfrt 1 ■^ ^| 1 ■l^Q^e■^, ond TriuiRlefl. Wt^ik 
Kki-ela AftiJ dinicriLrtMi i^cpverLBi WT»ry 
luiactian uf iliii< SLLdIo Rule ore in' 
l»K>U|«t \fi baiJ-k 
Ikki|c La uhe^ik yuor reiidti^j 

STEP BY STEP LESSONS 

iN'B'kT Je S=tk-en Ly isLep Ikmufitfa 

She o|h|i|LpjiEdiMin ii| Ihn f>l|i|r-i!ale tin 
IJkut lie iii'lH- n tfioTuaEli reTievr nnB 
tmiSn umbTHinniiiiiq; nf h M •llvlnl'imt or 

thalkemalLeji nnil hist ivnuAlra] app|l£ife- 
Llan Ea Jihop JiPilH'liee. Any-uhr m^lb 
jM"i n Ell tic kii^vi-'lcili^ uf elementary 
tiifurins can raa«tdir tliew nlini!]*, en-if 
lujuicina. 



JHDNEY BACK EXAMINATION OFFER 



WILCOX fi FOLLETT CO., 1335 5e. Waboh Aye., DcpI. 310, Chkage 5, Nl, 

Ki*-M rrt^ |iuH-L|Hiid FDur "'TTii- H-||ir(p l^iilfi nud ll-nw' Tn Un* ll’"'' with a IrM 
lEule.. I am o-JuJCkfeiinfL; chedc nr maney--Dri]d'r liJ iJ.as PiY fill! t'ia«ypM*aL. Yml 
euAruni^ai En i^fund tSha ^uil aeipuLwi ijf Id me Lf 1 am. dijuallinad end 

relurn tlin bugli WUCiin fl dnya. 

NaraiA ^ r . . , . 



CUy 



■ “ ^ “ 1 

^ , .fillLtrt, r I 

. I’y! “'X'' here If jou nrder C.O.tl. P-rjHl.a|;t Euicj O.UrD. eKlTJk I 

' M ■■ M ■■ III ■■l■ll■■lll^ 
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Evenr Ainkltiais Man In Industry 
Should Read this Free Bnldetl 



^FOFtCrNG AHEAD IN BUSINESS" contains 
FACTS for aJI forward-lciokiDg 

men; Ll has a message Of lutticulu lOECrevc to 
tcchwkai 

Thh booklet, of which more thaa 

3 ,OOOhOOO copies have been circujaied, Otil- 
lines a dci&njEe plan of wiising for your future 
pfo^reas io indilAUy. 

Said one man who had sent for jp 

'"'III thircy niinLitei this booklet me a 
deafer piemre of my buJinc^^ fururc than 
I have ever had before^" 

Fill In the coupon below and this helpful man- 
ual will be 2cnt to yOn by mail and whhoutcosn 



AOXAJSrDER HAMILTON INSTITUtF 
I>pt 52, 75 Wrst 33fd SiffrEf* New York lo, N. V. 
la Canada. 54 Wdliajtoa St,, ^esi, TofOntOi OoP 
Pletic mail me a copy of the faook^ 

"FORGING AHEAD IN BUSINESS.” 

Name ,,,4i#,,+,.,i + Hiip, 



AddffU. 



LEAIR 



CAITOOHING 




MONEY- 

MAKING 

IN ^AR£ TliiE — >¥ WMwy FMum CiMrt PVhllHd 

flume SlmpIdfliHa MHtmi hm± h«r]|r^[nLn cmcon cf 
"Tmtv a PtraSe*.” ■■kbHi MI*a" true W»." ''Wdn-- 

nht mrkWt." "Rnrlur '-SMnRP^ Aj Ie 

-TtlA KvFrnitKiirV.'^ P-tl4 ni-^iUP ratri*«. J-^nl -wtil3* 1ueiU 
lFia> Srfid n>c mr 1'id.urv H.'iurL ica e-£1e. ^Mir ahiLhlEyi-. 

Aeirl ^hh AfrEjadli. dSd^tr p-b>' I 

ThF UNOOH SEHnQtH U1B Nitirtil itiu CUrtbRi' 1i OIh 

OVER 1800 EXTREMELY VALUABLE 

OtnMAN ITALI AH^ raiPAKESE 

MiMi Other cnc-mir ehi^nlitry P4te«iti 

NOW ROYALTY FREE TO AMERICAN INDUSTRY 

vcftTCD IN the u. s. alich PRdPERry eufiToeiAH 

Tnn|n|jd|f«i l^aAEii-n, CoQTliiaa C^rnpfHJHi^p. ¥>mDP, ProMflHfi, «t-e. DflnJopied 
l:r«rMIlHi|«]Ue ctwt AIin.jf iiilW bi£ lir£ibiiii|--lbi^rtm^ A'iirii*.Tif" iMwjlArt. 
■" — ■ -Firr JJjJ ifn^f ■ 

LrST SEItViCE, 9617 S. Oakley Ays., Chicege, III. 






FREE 

SiVlUPiE 6 nd 
BOOKLET 

EKPLAI.<i aiL 



BHdAL JUIL OkDBIt LIST / 



PR AC TIC At ^ PROFITAfiLf 

Low Cost BOOKS 

anil 0-nlirr flav 

ThS V«Hir%U i rirnyr)^ r!h''TT 4 r>^ 

LimjtfT-1-, lI.EllJ. 

Tfl acAd piiiBprlEiTv. ‘Nei^. t^nrrirFni#. 
O'’!. Ttilr T*tii*Mr kr>ii'>re>JEMi froin ^^== flini' 
dK^a. at.SD, 

rnrtt Td 44 *. turn (An All 

w;krLi«^l iHTurvr 1-tiol-r for ihe Nmic wiw+tTiinir, 
Mnkn idiMih yF4im old tiui.«] purlr, iic . bC 
k.w tfut:. ai.;!ha: 

C^nenL-n HAri4b«^ iTIfWl^ llOW tt> US* ry.n- 
emte iiwiiHl kMHne.. x-uittmi. fAnnj aL.OUL 
Ywir Cur. Eij-ve iipi to •idW ii Jfirar. ‘Bepcrl’^'-^ 
lumsilrv^ Hi 'impti- rcfAlrifc BUortiiuia. . 
44 - 

PiliAlma^ P-iJHiFfcunii ridlhlil rtfl^ ArM H»pAlrJn« 
iie>^i. Fipip LrikfJil f^r rr:iF'T4Ti’-r<::. 

n:.ilfvHyr«- td.-StK 

Blhlld A bAl. Fdr plSiJ^iLre <t-.t iAImiv.^ 

liLiW LCp rkiAJCu IT ||^-<UkT binfLi; p( Rmina. 

• 1 ..W, 

EImp hMUip riMiriF^'-JiUJil ll' 

h'ir]|{! fi!^ wim 

%'iJiaiil»- -*ia 1-r^i.lh. 5 C':"i:nin LltiFii> 

Cha^[F*rt kMh. idahid JMjUe r*nrn iTrniBrr^ ^ 

IH**- i fiumhikur#, at 

W<-ldJA^, arAliIrtr and !hi-1iS«rl n^, ] p rtltallliit 

E,^' eiLiUj? vplTlir.^ i^<]|#MifTliei-E iri'ij UIhJ I h 

H?CTr,H-r;>. ijj . Ni.a-a. 

WhDl: Tv HAk*. U'lui la mii1u!i mnA Imw te 
JlUkv It fiTI- rul'i rtf dlrtOflL. Id! 4 4 "Dium-z ’ 
#'l»:iti( ^!.S.*i 'd-;! vn B VDlirn-i - 

Idr lif.1* rhllJil If-fsrrj risn-.ou, 

lap Mpcrtifiic. ':Fi|i^ hiPfiL for evt-ry Si-;, 

iluiidraikii cr rhetur^'y- 

PKota eu^Vr Till’ tQ lwtE*r iilrsiiT. - 

Willi rnnrtiT7'-*“Tiiip:^ jarUHrli'-i ti\h brujkh- 
-ouluLiMiairDL Ml kxHikn. Si, 34, 

IMant-iy Mali (up ijF-nr'rtulu. fXOO, 

aaiwe ho — iiooap stiLMrad t.o.n. 

.nirWlli-Et -1 f'-S.A. lll«li>i] Irj-liT |ih: 

iS-j r-M ■Tf 7 : Wii- 1-:^ 1H.H%tJIU:lJ ^llPVI Tk"- 

mud^^nn-- n<eoniEi«nb>'‘< urUicr- Ns 11 Ti-.ir 

orilcr |cHl-Sir- 

POPULAR MECNANJCS PRESS 

iCirpI- dftUp RDO a_ OrthA±p» &!., ChilHf[]- 



CHiCH TITLiS IVAHTCDAHD JHAIL 



j< 5 y you sow it in 

POPULAR MECHANICS 






BIGMONEYrz^HOME! 

NEW INVENTJON 

£lfidroplales‘^Briuh 



New, iKitmated ineentlEm mak^ pqa^k! 
bJs c£n\hisi AT HOUH;, Kcplate aulo- 

paJtH * ^104 0 BftijCtlnlD IkdTvurftp Stdrent, hurtEli, 

ivftiMamPtfl, rte-„witeL delta ■parkUaic jkw 

evnt u[ mcBa] — wilit prtxDki^ uk btii^. HuDri 
aJ mnlf . qiukk. CrttaECie GoM.. EiLvre. NPpkri, 
t_;^aJnlsi*ptG_ EverytllSlia tlltoLdica, Oul£t 
WUly tllf Utt. Kei aiuyp ivquJra|^ 
Char Acrtn %I ta US um heur Inlil^mei basi- 
n«L Small hflwnc mcoi AXortJU ydu m biuJiiftLX. 
iStfarly rttieaf. ftfEKldaii? enup'^y fee itKlI in 
W«l£. S«w| TOriAV Uft FRILE SAMPLE 
anii ElluTtJTtEHl BCHlFKILETtuHvyou-cankriim' 
U life dneome f npm 41. *f VOIlH OWN 

iHLiJt ufrfHt Bfiatied cMtcEn^ia. Act at eti«t 
WAllNnt ELEcnvlc coMPAmr 

~ H. Wfliii St., efek^^. *u^, pspt, 3Q6_ 




I iltf j Tnu EtI TTn-rtrtW=ffBft«l l*ti-liFaJ ^■.J.;i-. ■SHT-'k - - 

a V A ji 1 T FLAUlcai Krr. !'ij34--l-. FlT*li*f Phlk>. i":- ^-r . i.d I - s - - . 

W.l ill I I.C'LE AA -L ^ Ae iukhJ m ',;#%! |-irii.s-= - . s; rl r=rrmn|r- t- -ibhI 

>^;.ri I'liix ri-- |i-?T L-i bT* -Id a^.UO. tniiJlKi mrl n’^TUrL-- ni,Lriir!:; an'i = ■ 

L iV cJ.'Eth.t| Lletrn^Hh^'l Vl .Hi ■ I -k 1* L'(wJ r-T Tnlnh'V “.\jd- • • 

^ A* 1 Ii, lJ^-5 . |pi,i| •'E| bvsniJ N'-:^ ■ -lieu K nSm L n-.M jr-! 

Earh eft b ■. <. \ Tr^r-j.Lu; l-l^illh.fc A=. i=i.!"ii-l ,- 1 -i-w** 7 - pn r;jirn !«■ tlw rut I i,|« p ■ 

S-o hi »]* t - ^ . I ^1-7^ ru.fii liOHl hy Arm?, f ‘ 83«: ^^I:rl!■p I - " ' " ' '■■ ■« 

H-4kdir^i [,7-|l . iHnulMWf-iUiTlrJir^rr;. !>**■■■»□ riKU-iM- 1 imuir,|:^L^^i ■ I 

^^^RAOIO WAREHOUSE MAFtKET. JM Wnoiter Ay,., Ahron^ Ohio 

y,wl ihl,44.vrtM nim> Hirf #M.*» In ffinln.MliTLnuOM wHI iind Hitllb M m, POTT rUD. Oi 
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PUT 

) YOUfiSEiF ■ f 

r IN THIS Dr. HfrirUH K L& 

D^. L*e D-aF«Mr— fivplT' PicniRF ViwJfll 

Vlud th« FYvarali«t el ^'ibruKt Peaftdtd DoFOAHSrs 

CJflFQ RESTS TRAI N ING. TRAI N tNO. 



YOU OET ■ 
THE USE OF 
THiJi DeVHY 
^RCIECTOJl 



Tfftjp iXHitWy at Fiiwiic fer a $nod in America''j 
BJLIJON 001 ^ 1^4 R Radi^inilLp^r^' — in. a wp.y 

that G R] PS YOU R I NTE Jl EST. eiv« i-cns Ibe linaw- 
bow yrm iiffd* Eti«n hdps. you GET STARTED. 
Exctltmt ckfilisfi |elM and pftf«i7^ ktmy teif Nnvy 
empofl^jiithw awnil j'ou-^onM yo j are Irtijied . V*u 
will be f^eEljns ?Pfdy, (iTO, lOf pile fif AnwrVrt'i TTWBt 
braeniiiinfi pnntwnr ^nduttrifs. DePUKK^T'S 
TRAINING iprrda ycur prepsraEioii witli ‘"Ijrari 
by SMina" HQAtR btOVIKS urul inlimhlc HObtE 
LAUORATOItY RADIO EIJUTPMENT, 

DcFORESrS 3 - WAV METHOD 

DIVES YOU AN ADVANTAGE! 

Cti tht PtrOREST:® 3 -WAV 

OOMI^INATION 



TRAINJ^CD WETHOD, Mnll 
IIk ^ncifin hrLaw for our t}^ FREE Ijimk — '^SC-- 
TOflY fOk YOU r ViM''ll bnJ it wil h [nior< 

ectiM inateHy. BMidc? (tj- MDVI^anJ (S] HOME 
LABORATORY EQUIPMENT, ywi firt Caj m 
L 005 &LEAF LESI^jNS pitpa^nd yodcr llu ujper- 

ir ic 

SET UP A '-HORIE LABOBATORV'' 

IN VOUR own FIOOWI 



yiiiwi of D.T. fj» th^Feivri — esie oF eH^ vtitH'i fwMTWst 
MJliionitH^ on iiaiJio ord Ekcl roniti. 

EiLdi gF y^t^w i^l(^nmnn(n m wirfl-illuFlratcd anril Fait of 
dDbin liifoMiidiEiufi IhuE. firni^o^ by varioua 

DeFOREST'S btodL'IilB-— alni Ik^ rjndnv'^ ani fila-- 
ntore. Xo idvanmL kiiomlodic^ of JUdid Jse rtn^drd, 
Yoa «l4tt at tlio Ixftiootryt. You in^kr lo^kallv. xl^p 
by slop _throii«h iht fauinblinK atory oF Ra^ha anJ 
HcrErtmica. Lhif ioatrudom 4 v»op?tb1o cJcBeEy with you. 
JiLElc wcifutiT wt mnoy OkJ'OIEESi' 3 men KNOW 
Lllnr Ilaiilio. 

DiFOREFT'STTlAISTWG irasj'n(iinc|«f a dreado 
«r}[ ■ 

IKWtah . 

fbfotirwi ; _ 

TNG bu cirwp rarttrLTE wiEli trwtiiJfsEry. It ia rVflCtiniL 

V«i KPt EMPE.OYMENT SERVtOF-lfl Jidp, you 
00 a ^iM^lIrd, provinl way bdWa.rxJ a H^xrrrr in l!aili9 
and, ElettPoriiM. 
coupon a.1 osea. 



run.r.^] » l nAiT^iniii wux in^inqeo on'?T a arCFWf 

^ by IIk late Dr. R^^j-Piart A. DuVi-y, inyerilEn- ^ i.h4 
■tabic nwtriwi piclarc projfclorn pioiiwr in VISUAL 
otinti Pirturti T R A I N \ NLL DtfORESrS T R A I N- 



If you IK 17 gr ocl% piail ibc 



Deforests 

TRAINING. INC. 

CrifCASa, [/.S.A. 



“One i»dufc ia wwEli 4cn thwand 
wordsF'* atiLtea Itw old Chijist 
rtrav^-jb. VoijV-r lltely io *eiw 
wheo yrHj ^et e!iu Bortni^E,, ISotm. 
DfYRY |ihjjt}c;Li:»- paid moYiiclil-rT^ 
lYojff-t dramatic, cnii74[>JrHfn’ 
from acEacfi pjeiuraj riRSil m >mir 
lyii n ronm. What a hdpto gniiiiF. 
stjjiJiniR lUdin’a fundamerrlala 
fsLittr— tkLs RXOr.VSIVE 
D K FOR EST'S HO M E-TIt A [ N- 
IXG ^Il'^HOD. I^of[]l 3 i| \x Fan 
I , , morr -rSefiivo. Enroll for Dt. 
FOREST'S TRA I XI NU TODA Yt 
* # * 

Vrt OWN ATcp OCGl-TT 
THra u^btqrf boiLOir.}ia. 






SEND FOR VALUABLE IDOKLET TODAIT 

Pironerrs tbaihiho, inc., ^r. AihiaTut 

Dfrpt. C, Chica«epL llJSI.A., Pleaiw arnd nw yoar FREE, illat- 
LrmM Uiok. “WiCTORir FOB TOUr-flhowiOR me ham I emn Rirt 
your HOME MOVIE TRArXINQ mad nne of ygw MO^IR 
LABORATORY KIT^, 



DtFORERT^R al^ iroiU yOg Ridii> puin Tor yt^ 
USE — ^AT HOMEl Vau warL gut Hoom dF clrcLPtx 
4ubd eipwrijnent^ You twild a IJRlit Br-ain TnOi- 
mitlof. ag AviRlion Baiul RaJw ^c^ivrr, Wirrlef^ 
Micpopbonfn Code Praetke Set. “EI«triE-Eyf" 
itewic^. ftc.’-fjvini you va^uablo PRACTICAL 
EXPERIENCE. 



I 

I 



Name ..._ 
Address .... 
City 
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Lilirilir tjSUCf issanSf lHUir LaBMif liHttjJCf 

hwwt- ft uSi. niSu. 5 S 5 i SSSt 

tficucnj taanr; Qaissrr teur aggpiy K^i kfiV 



Know Electricity as Experts 

Know It — anit Get an Eftpert'’* Pajrl 



^'n*l Bl>out ytHiT futarc? Wfin M mw i<><l[iy^ fiuroEr not ihr rnius 

who 1 ^ -T^rfKCrijLnS lo »ianij frTHir Know yfmr n?^ pri- 

iMLn! FOlltltcIf [ur jHl|>K jlllirAllr Th3i eIHI^ JIUE. Lbl^ Lb£jll£aikll9 Df nUiD. 

hiivf iiwJ 

The Croft Library of 
Practical Electricity 



Tti Crr4h l^hr-k.rv h i fiiniEJ'li il+^trkaL !>iuriEH. Jl Ep -fVin4t4 rrn wieIW'-m 
Sb T*v^ iiF »i.in-ki**vi- — uLi taL-rt h \* wLiii-IEF J'- 1 * WmiTiKl (™n 

fn'i’ET EH «<¥*f 1 -^ i-lli^ rjF lHritb<a 4 ry^Fp^le FO«i eiiP 4 - l|rljli* hi Ebs. iJik 

Hp^uiur c«n -Pmulji iii|i|iPMLajii| J-*E INTi Uj i t^^riL(|h, cMt jL ii U-iV ikiUT pum* 



jrflii rvml 4 ii kniiv phriiil ni'icm, lUHi'i.t^K hmiPEMn^ MHnuti.Uiri, Lnk^>irni«ri. 

METTuiih nltrUiMPTj^ dliLTJhmuin itk*lPn>> ■ - - 

WHIM Etn' Ivbl uud. HE 

nquJraiiiFHiE UtumluUcA La. I . . 

■ Ilf Lii.iijjH uil lunp- «ff«cL«, bLe.-^ biiw -|^ du a Eiimplibi ^h, fnim plkomni JL la 
piiiilpJiiLMa- 

No money down — easy payments 

f Jll In ^nrl mnU tha »uj 
linmfi^r Ivn db^E* 
il H ]d ><m4«-hd 
*E U.W b WM-UiL 



"I ■ in fc" n» “ -i b-™!-, 

|Hin bhriPri'i — vlFiflCnEaJ p|bE.kiOarf rrf rmr 1] !■ — 
■ Ilf -uJ ta ■£. U-d inj|n — -y rrcFim jhJ muaidpal 

11 ETFFT [ihup -r LIh- bhbI arapEETnl LarlJivda ^ kHibl^ 



luni ptLirhid bnd *p -rill rsJ iki EdiLHi IM ilF ptr^h >f< 4 - 

■' BumiDBtFiui un LppruTb]. IbIb all lift rhk-— t>lH BHiJhit- RD «aCmi 
d« Ev kn-p Ihr Ihb^I l f 4 MI » £i 3 - Mi Nr 4 -J^ bTiiI- W « 4 - 

liL SthLl i^djutAiL ^;UH' pQd; ■■■ eM wmAp F«r 



EJ^A^ff NATION CO UPO N 

McCHiiW-HILL BOOK CO., in W- Und Si., M, V, It 

KBiid PI* nir ua f i.kf^lnhl'^n rm -lla fl'Eidi. Llhrur id harilnl 

ELwrirlntyi, ■ wn\m. H pauiJhMnry I -rilL M|id ynn til .40 in 111 ilajp uii U.IA 
iiibiithlh until >ikB lu-Lui oF tiNnj h ]J nut rt^lBd. I rUI rcfuia Ehc tii^B 

pufLidjd. lTO kriitah* pnitipl khlpAnnl wfllS OfHf HR im Sil POS^I 

^HbiP..i.i. >> .■■■■■■ Ill ■ 11 . 111 . 

lluhlF- AddllM*..LI J 

□ Mir *nd ^iLali 

IWhkiti I . . - ■ 

Nftni* Dt r-nmpsar i i.i 1 1 ■ PM*Hk*l 



ANYONE CAN 
lEARNTOREADI 

WITH THIS Hfw simfuriEo eomst! 



3 PAITS 

in ofM-mwnpMi' Ut 
f tS BiHBprkrCm 

Sfl'-RSJ'JLi 

4 _-lr-quij| Ani.-Hv 



You tikn ttiaatet tHit htieck OE BlUrprEnt 
H^'-ii^LlBii In R|iJ^rri iln^ii Rt ]HkFHA> with 
Uiebr J-0 IcanrjnOr 7 K biR sLEod blur- 
prlnih. mhiL pe]T-^l'llt unowpE- alicrli 
MIM^rknlljii propori'ij hv'Hknnrrn 

Diolod inoEriiolar. .Shuvra by bcIlellL 

prDikJdmH huw id food li^iw tn i^|vt^.'h 

hi ivy III nnolyxe nl] Eypen incctknnInoJ 

■drawiniye and p| LhiFiFlnlo, nind LtiKnpErr 
tbrIVk fnptn t'Bper Eu ifr4LcliDti 

MnWF'V flL.IIR IH tiiil 

lyiVnKf 1 i.iie ‘■Nk.'WJi im>.’raK-iii" uu 
anmlrkf;' muno^ll. !-■ 

KAll.i%|, the fOai nnd mmii^eie tmif'- 
oonvn mpni-Lifid li K-kll hr n- 
fLLILdeO WlEhHPtil BlBf-MInn IF yoo dinMdr Dk 
ivturki Uii- lEjuanhnilt COUriH- WLlialii fl%-r 
doyii huali Trial -DJlrF ODupnn OHlpiri 
Tnoor dii^lhiL-ni iHiur may ] 0 *il Til hE-Mrr JeiU 
■p pn^H.-ei-iiBEir' nir InFpcrEiRf oi NIiI^I^t paw, 

WI1.COX & FdlletT, Ospti 21 Op 

i?!EEC *1 WJkbm-ll Ri^r.. Cltl«i[|D {SI III. 

I WILCOX a FOLLETT COMPAhEV 
I ms 5_ WFsOsth Aw.. Dapl. rU, Chleopr rf,l, MUrtih 

\ rs^il" "l^nrinE hMCltif b ibEB HafI*. Tuli «ai 

I jBiubd. mx SliM 4 LF E rctuca if. -rluhlii. C.iq iL^a. 



Co-InplB'N- 

OHUY 

*198 



0 | BrwiA-g htmiiiBaav 
iDF SliPH 



L C.iq di^A. 

□ 



Ship |nr tl.iP tJili 

pc.» 4 ..fB nh 4 Im 



J^LEbt.. 
lidilriH* 
fltT I. 




ONE STEP IN THE HIGMT DIRECTION 

and you*T€ In HOTEL CLEVeUMO 

It'o as efLsy as that tu lie In Cle^^lantl's mowt 
cDnvenirnt, mEMt fripiiftly hblc]-. Ho^l Clevatsnd 
m dirwtiy connected with the Union ppoBenacr 
Terminal and a mifdern £roifa.Nre- I.neated on Public 
^St^unrci TatIc, at the hcert -of llw cityn n-El thmuBh 
motor Th-utee come rlffht to our door. Canveniont. 
tmi, tor LheaLres, Stored, hunt dcielkll, SLuIliltn. 
AorlF^nrium. nn^ c-vcrr PRrt of the city. May we 
welcome vou lo Cleveland ub your next ti^ip hcrt: T 

HOTEL CLEVELAND 






CARTOONS! 



RATE Dl-ns '9 H-m lAuh th fFGW ba CRSATE OHIQINiL 

S inTQON'S It N«nw LhbL Vail te&T FSliU Cq'IPf* «MIS4 h 
i hilWRP A»i pi- (OP ■ThHlrehbnY AB Fw 0 «JPy . i y ■ ■ ■ i ■ ■ 

Sflad BBHA BAJ'*4dr«H fm jwwr drAnU. 

HATE BtlllWS SCHOOL, OmyA. H, Bp 8 UfL CLEVLIAWD. OM.IQ 

HOMEY IN RABBITS -GAVIES 

W F Bl 1 1 V ^^'1 y™ I" icriirli wlUk Dtber EneHcMi. 

L D U V CaUiirff Dild »P¥ Dt mhUUnS 3 0e. -Chi- Biriiii 
^Fkn fiu- Uiiali. I'^aLalciif kPU FHVh LhbC hiid 0 niAi.''ri SuLiH-np- 
ifnBi tp ifw Asmurflpa swAT-ii ^frrrfTc taukEiU^ 
OOTIk«K>H BPSTlBrmftK CO.. RV 14 . PCAHI- R 3 VEH, H. V. 





S’PONER 

Brings flylrifl planes, movlny ahSpVp at^ 
tlcnary cbjetts miles away 5 times 
closer. Thrhilfip for sport ir-g eventSi 
Haa proucid polished 5-X lenEC-s easy 
to fecLFBT clear, sharp visicn; plastic 
eye. piece, sturdy Inns mount stop 
extension tube thst does not come 
apart; extenOs^d; ^ closed. 

Sen! No Mmc* rj’.'lVrJ.t,'- 

man $1.1^ plus postage for SKY- 
SCOfE {ind FREE Identification 
PEa>^e Chartn Or send $1.19 and 
wo’ll pay poslapc. Try for lO 
days. Raturn for refund if not 
delighted. HurryL Don't wait! 

Supply limited t 
Lee P ro[:jMcta,4TJ9 Bhcrid j n ltd. , D cp h J[>, {1 hica gc , 
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Orer N 

Or<?r ifimiraitons 



VrilFi tmci're 
EaibE«l of Ec: 
cjE,. }'C!t caiy 



WANTED 



MO/t£ riUklNED 

MACHimm 






Prepore yourself — now — 
for a big poy fob in this es* 
sentiof trade — the trade with 
o future. Get your basic 
training at home "-in your 
spare time. 



TKf^ [rdETird ma-chlnlitt is silting on top of the world tod^y. 
pnakkig^ 3. vital contFibution to the war effort — making top 
momry — got a tradfl always fn drman-dp And yot<, toc/j caa 
do //. 

Now — actually — you cati learn, ma^liinp afiop technique 
and do It easily —quickly ~ in yoyr Sparc time. This amazing 
n<?w E)oi>k just i>lT the press makes it for tnrit and natuen to 
qtialiry for defense Koik — to earn protnotion if already employ » 
cd to quaJjfy for highfir rating in the armed farces, 

DRAKE'S "BASIC MACHINE SHOP 
PRACTICE" OPENS THE DOOR 



Ov<ir ^00 o£ l-cU.! Cratmned 

si?]«rEfJ ilFuiirjiioni and tiumt-t-pus 
mjiiott yoLt iii^f-d jn^iFicntic, pracUca, 



ifijii brjitd-ttev estHzcIjitly 

Ecrcncc djij! Hetr's ihe infdr- 

ta uniJcril jndf^ 



CHECK THIS TABLE 
OF COHTENTS: 

Every subject covered In nos» 
technlriL JiDguage. 

T. ftEAl>iK& A SLUEl^AIMT 
2. MEASUBEMENT5 ft UYOUTS 
3 h psicisjon measuremints 

4. HAND TOOL^ ft ThElR USES 

5. HANP DRILLING ft REAMING 
ft, THREADS, SC LIS ft SCREWS 
7. LATHES ft lathe TOOLS 

ft. LATHE WORK 

THREAD CUTTING ft OTHER 
LATHE OPERATIONS 
ID. THE DRILL PRES$ ft POWER 
SAWS 

11. SHAPERS ft THEIR WORK 
U PLANERS ft planer OPEftA^ 
TIONS 

13. MILLING MACHINES 

14. MILLING CUTTERS 

15. CUTTER DRIVES ft MILLING 
ATTACHMENTS 

1ft. MILLING OPERATIONS 
\7. MILLING WITH THE DIVID- 
ING HEAD 

IS, GRINDING MACHINES 
IP, GRINDING OPERATIONS 
INDEX 

DONT MIAYI 
SEND NO MONEY-5 DAY 
EXAMINAT[ON 



Want *df in tv«iy nt»f^pjip«r ihtiw 
bundmls irt dtitmt jtib# eprn 
every day. Thu book Sti y^iM fpr 
ifafft job* ^ Qr far pramatLon ifi 
d*frns* jchb* tnd artnud 
Mact ih« nupvii ri4u — for 
CcHnpIctc d«*£riplive r4.ti.Lp^. 



Complete— Easily Learned 

Full mfurmatinn ini layouts^ measurements and the lue fnachinist^s 
h*nd tooli* 3s well as standard operations performed on lath«+ drill 
pretSi shaper^ p|aner> milling machine and grinding madtine. Instruc- 
tions are eajy to grasp dealing almost entirely with specific jobs with 
fttep-by-itep rules for performitig print ipaL eperattonj. 

No Technicol Background Needocf 

Basic reasons fortneihods of working are fully explained^ All matci> 
lal Li carefully classified so all information on each operatLon with a 
given machine u grouped In one plac«^ togeihec with necessary refer- 
ence data. Cross indexing makes it easy to Locate any needed Lnforma« 
tlon without delay. Only a knowledge of simple arhhmehc h needed. 

R»ody Reference for Apprentices and Operators 

Anyone doing machine and hand tool work in job machine shopj^ 
maintenance shops and tool rooms can use these formulas^ refercnco 
data cables and general Inscructions as a handy reference or *‘rc+ 
fresher course^ Handy as an Lnsiruction maniiat Coo, 

FIICD^K J. DRAKE & DD„PM-I0— 80Q W. Van Riren St.p Cfaleago 7, llllRors 

Drisk^*s Boots Sold by loading Booktetlm 




iFrad'kh Drolke ft Co.j- FM-ID« ftCO W. V-an Bti^ran; Chlcoo^ 7^ Hli 

P3«ic SEnd mE mt tincc- , - capiy of "Otsk^^d Bu-ic Miefaini 

5iiu3p pFitcIbCE"' Ai- idv*rtiic£|. If 1 tLsi nol fulty IJldj-F^di. li uUdECitHhl 

ihdi my maney will h« rclMudfd H I rrtvra ihii b^ik. in 5 Seud il 

frhvfh btlo-wj, 

□ CrO,C>. I wkEl ffHY a«-Ptsisn I3.IID ind cbiTsei 
P 1 4QI inelfriing 11.^ 

Njdic .... + p . 

Addfftw 

Otjr , , , 4 4 H 4 . 4 - ■ ■ ■ - S[At« 
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J. rf iufil 

l“VE ^rtH££3 A TnOtJ^ANO 
■ — :— F— -jr-^ TIMES I 
f ^ COULD 

^ /noiJHT 

^ntD-PHsEt 



Vooe^MT IT SEEM 
SHAP^E TD -mHOW 

AWAV THAT j 

lfp»/ 

PujMAt^^ r’^r^ r 



HOUWTinG TKl^E.’SP'Etk-'^ 
MENS 1^ MDft£ FUN THajsl 
|$ 44Cs!yFlU!iTHEM, THf^ WLL 



> CAN L£A*H "TAJtlDEftHY 
"":ZT^cr^ AT NOME IH 

f KV f^AfieriH^. 
^ I'MCDiNCiTD 

j*} -V'MSWD aN Tf^T 
COUMN 
lIACT 



KAKEH7 PRSJFrt. 

ISOfAft-THl# pt 

ih^TH FROM W 

|TAii\pe[?MVr:a 



/sure. JIM, i.r^ 
EASY, ONCE VOU CEr 
ON TD Cf. WHY IVE 
DDUaUED MV FUW 
FftOH rlUtJTiNC— AKd 
HAVC A BtAJJTIFNL 
&€N ANd- PUJTTV OF 
EXTRA MC5H€V 



r TOUft K« 1 
(.pOiCS dLRCATp 
flO0 DO ^ 

vOu think J 

I COUUD |V 
UEARK ^ 
TAXI&ERMV?) 



WE CAN . 
TEACM V0U 



'•M 9 UNT BIRRS 



Send Coiipnii £or Free Book 

Tiilli nJI nbant TAind«mfy^ B-PiJ ll^W *t 

|MifnotDiiiciuDtljf4:-llhrBkrdo.AnkrwmolA„iQjfenio-H*4j40. 
Ptah. j-uiir ntimlilv . lJ?te/vL4 liniF bwn* uj 

doll. lU^m EMnuLiin CPmiTM To'nili-nf fur lumMpi ^nrL BalH 
liMil^r, kvni^uLn BOiil fin* Muu;iE Cnmrman pi^rli^r h. 

A4UlnY-1"i roiiblLfi, n^bia ttiti nn^, hiiEii- trwrluuH rnTt-Harc 
eiVil'DfL nnlii lUTTilJ >nif huEbornua, WNd-j^-vina iuA iMciuHU-j, 
a QMM^almia ib^liJP, srcAl dfuo imtcj CJacicaEkcai. 

miC "PUftKlTiBI l^Jrni.Toiir A 

B^TTIH Pir Fpfirl^m^n l i<-l| T- iMrunEal un in«w 

uvj MeAlO Mipnvr'^ni lupnlnr- j^rn Am mpiiJ frnm.n|d 

T*Ii«I:Tf- K-hn^l, wlhl> ii!:0^.ki])f1 
tlEfllO TodAM^ A# niT riiiLSi^-n . li'CEtfli' 

Til R(|hk now fur Lliivlnn Patella FfOO 



• at tCat - 

Ruiiff JM- 



44 UiUkh^uB. IglAlip 



FREE BOOK 



K |i4vlliwHitei-n -Schwil ol T4i!id*rniy,W raQ- 
f 3377 EtwanJ Bide., Omih^^ V. 

d — Flaaia waWI -ma thUT iTc* 4il " TririO ' 

Ipuaklivl ai^lalsiDE' ^adt>dar=iF^ 

5 

■ ^Wn . 

5 
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AiuitMuaUi^^tetuiMei A4£H 

HOME APPLIANCE 
REPAIRINC 



Amotifa's War Made ludurfry 

RcetirictLsn Of IrvHfi-iiitaclLiirinR hriB nicziiit OielI Lkc men wlui 
knuiV HOftlti Ptenatri-nK-'^^KinA rolrlKcratcirn, vaouom 

CleAnern, rmuMiilPee,. motoTR,. nidtel pljitanx-,. 

rrui^LPi *>■ daiiS},’ atFu-um of dpllorb- ^uiii 

bulSd^ns tor n; d^i^i^iAntni. pru-lilLvIile buHioruL 

No Pr£vmu£ Exporienre Needed 

Etbililf tQ lipid nnd lue d. IopI plun an junlntiaii In moka 
bii4IU.y ik -iilL ibal jou m-ed Uj btfcucrvc- u D-udfcoafuil Repuir 
FHiOjI Own^r, 

Full Time or Spoie Time 

Work QH rniiTiy houm njt ynu wnnt, fti.fin — >Sfi_QQ on hour 
□ftcQ nwidc,. 

New Course Tells All 

Our pew on TCnm^ AnnlUne^ Hep^lrlnc - - - 

UluAirm^cj ^»a you Jii *ljnplo, to iinrieM?Hnp.t tn.lUt-U4|« 

hnw In Euak# uLI lYipAir*, huLtJ innlo you nred aud Ihim- in |gi<| 
hunLnirnii ta u-amo In jpou. Price at courno Jo no law thet yoiir 
fjLVjnji'q. nn ynur nnn hmuifthnld rp-poirpi will >f|uicb]y pa^ for 11- 
tndjLy for comp]clE FBEE liltraLurc □□ hmr you tciD^ uim 

t a t AT led! L 

CHRISTY SUPPLY CO., 



2013^5 Hf Cent Ml Av«.^ 



Depf, ChicOgo 



Corporation with production facilities and 
sales connections desires contacts with 
patent fiolders foi estpuffed pv fabricated ploiHc 
DrtjEles. tnteretted in manufacturing! for pofcnl 
halderi or on o roynlty bii$ixp Will net consider 
orticlO$ for moulding. 

PLASTEX TRIM CORP. 



4U MT. VlftHON AVE, 



COLUMflUS 3, OHIO 



WANTED! 



3i!-eii ipJ Wi'inaeP le Icdth fnU 
IrM'ine bi.c ikii' EThJiii hn 'ii fo 
, ^ ^ ^ ^ S lArt'hBL \TlcllLlkhiE, AUl-Eh-- 

INp^ct, iLcfrlficrBUDfir X\f r'^|h||| J«lJn£. Wi^ULlaR. BmIjt UL-il F^mdcr, 

AH-jAlkDIli W« par EHdii mil buriL nVUe ul. J^rK-Uyli^K Lrhile 1u- 
iLTiici^d Ln. ExtdLllilif.l Ll^ni. 4I.QCHJ RrodUHlea. GREEH BH01> 
THAIKkHO, Dept HM, g&IT S. WAbaih Awb.^ CNItaan, 

n 4 .ij.AM-Jwr 4 :Tm 



cjjUiiLiJy quickly u Pitichlikc- or 'J'hm?L li^^iaiji^ ikiniuKh npnn.'i.ini-r 
kiiHIK Vtuitv. Kuhil^ a^khklJlf ti'DG lir n. -mrirw^. trsr- 

JUiLCir Eli.irijl2 f-iW aUiOK fiUCbkhir ^ml r1??¥l|T¥iPTr fhari l.¥a-l l&1j-1e. 
ChH'xI iriy >f7bi WAk^nn. Jtuah piMn* urnt kllUl O# ]u4l -WOJlle-J 
Euday tiyr full iFve ^^LErii. 

Ohio iHiTirtlTA or TeChncloov. Em 117. D-nerviFlIle, DNo 

FIBRE ARMS AND LEGS/ 

Llfht,. OPnrtcUy fltied.. jbouR- and ^om-^ 
fortnble. S'jiLuriil eppeara.ibrA. 
&r*C4§ for nil d^fprmitl^o, 

Scienttfle iIcxIbd. Fair T^irne. 

DUCH^TEEH-MEDCALF ~^W Sld-anl iAt. MlkncaiDliB, KlflE. 








/fOB/ixr 









EhlBtO Q] 



Hdre Bl IiebI ii 9 coinpLBto aye wald^ 
uia iQanu-al dovca-ing EVtry plaaio 
of Iha flubioot tb.p bro-ina^ir asd 
pesl TPBstor alifc#. Evary proper 
prscoduTe xi oiitllnad; diagj^ms 
' fthow Yvu, a-xaeEly how la pra^Dod , 

Jer ikm trP" *J poiMion 'ol 

(JlW-pppr jn,»|£iing Eiiid fodA Viod- A bkgj. lull 
Cgp^ NQ'lf E ly^k hall ef vpiluablii- Jniomia- 

t A nil lion Ibex'll h* worih hundrads 1o 

Paf+. Hobarl Brair Co * Ho* M-1U3# Troy. O, 

5 DAYS APPROVAL 



i 



SIS 512 (llUSrM5J{IV 

If iJins^DES, (proMJsTfi!; iwipiili 

clekrl) fiplawBil, A tnl book dud dailr 
^u'lde Iw opfrdtori' an witi1 wdr arark. 



mfitftJfJKimPfife iaseas 

UpBd ui npharFa FaioouH ^ — 

Schcml. Ik ^ oatpp]«1# eur- 
Juifr far a Btli-ia^truotien 
ar r«lr«kfaEr caurta. Wedb 
AosT tiiaaft it& low 
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POPULAR MECHANICS 






Look Again to 

MIDWEST 

For f/ie Finest in Radio 
At Lowest FACTORY -TO -YOU Prices 



D uring the 22 years since iis es* 
wblishmcnt* MlDiaPEST RADIO 
CORPORATION has tnade and sold 
milliocLS o( dollars worth of fine radios. 
Hundreds of thousands of MIDWEST 
RADIOS are still In use in every corner 
of the world. 

We have nothing to sell you 
now. Uncle Sant has signed up 
MIDWEST for the duration . . . 
to build war-winning radio and 
electronic equipment for our 
Armed Forces. But when Vic- 



tory has been achieved, MIDWEST will 
be bach at the same old stand , , , produc- 
ing highest quality radios and offering 
them to you, as always, at lowest FAC- 
TOR V-TO-YOU prices . . . with sav- 
ings up to ^0%. 

So look to MIDWEST again, 
after Victory , . . look for lead^ 
ership in new features ... in new 
developments. Watch for, wait 
for MIDWEST Victory model 
radios . . . and, as always, expect 
the best from MIDWEST! 




MIDWEST RADIO CORPORATION 

CINCINNATI, OHIO 
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; HOUBT .. 

aft “ 



. -^ f R Et ^ 



HOBART TAAIMS YOU 



TENTC 



AN»TRAPE MARKS 

C.A.SNOWC'CO. 

t'at-cmt A t Ta r it e iw€f tSIi 

VriN fM FNi tnk iHd *f l«TI»llir Uwm 

417 5»OW flVItpiirc, HrJISHIPiCrTCm 1, D. C. 



^Ib Protect Invention ^ ; ^HUi^ 



a PERsonaL conriDEnTiaL pnTEnT service- 



Say you saw it in 

FOFVLAH MECHMICS 



^liHluttrT It cltPttarlns tcir 

^ incpnb rl^ufC Anjiili fiiJf tl|* 

'fob cnn'E jlark □□ll| pikni. ai« 
drawn. Diiildl ikjS0 , aLrnlanc-H^TTiBcliIrfepJt, 

tuni, InnliMi birtidR'<iB| nil hIhfL 47b tha driLpl- 
Inf JiD JE'b art viniir|i'r iFu-i tv#pjf |v>i>d tlniriiimn'n 

ling. 41 StriE iob. Teh, Tn^if« ifriiFv = I’R tf* ntfltd NOW. Tlin 
]3ihF im cif|i| ilir ci-pi'iufLurilLlfii frjF nd vjui4!ADiDnt $r* 4 it- 



Learn at Home in Spore Time 

FtEj;Lra heiiv- i*i iyrn p-|i^iip« Ikpupj LnCn monrs^., |lt p, ilr^^rt^-'nn.tt, 
lUc 4 : 4 miw 4 !LLnR' linV bn-L'D^'i.'i'rl -n lTiEi^fimii 4 : artrfl an nnitrinccr. 
linjfijf tlie WE|itil 4 ^rrEil nnp^irLijnlll^H Ieip prmPrintl 4 ^n tlial tilal 
]i 4 ivr.. ?iib esiiEnt'KicE rjr nrik|L|ic 1 :-FEnt Ih H 4 ‘«-J 4 'i 1 . Tnii dora^i 
liiivc to IcBTE >'U4jr F'rtAenL juh whUElEurnLrlB. L'laBrnrElirHE. 

Kmmkm bM, Ehtl Ql»74l 0««cti Ml H Mm IL, Ehieifi H, Id. 

O'fflll'PTTim: JpiEnil me FTTER jnfarfni^Elni-cv^rrlnR'iiKefg.'l trelii- 
Ilmf In luLjiicLi ciiErkrJ iHrlOW, Kt oo oij pin, 

Crirctrk 7 al F.nftlneerlnd; 



(]I>rBftlnA Bnd E>enldrt 
for M-frt tnil WamEn 
^ CcMt Accountine F&r 
M*ni.kJteturJnrt 
n ArchttectTtPi'' tn-i3 BMlld'ln4 
n Aiitn™n-tlTE F FI 4 l n eerln lE 
□ □uvinetf MflBBiEment 

A'dWkf......r 

f 



C] rile-jrEf IvFi^lneETiiiA 
D TTIfi-ti ScIi 4 h 1 

□ riBHti^fl. 

□ M'^C'h 4 l^icB 1 Cn^lnii 4 >fja||i 

□ AvI^iIdh DKilEliD 

□ ^MphuiEiflnft 



PATENTS — TRADE MARKS 



\]] r:i-; ■ -tibtiullcJ [l\v*in |f>. : :i m,ll SktLenllull 
Fpifth f f "Frirfjnnr pf Fs-h^rp'^Uiii” jti^ri^pfwru 

At ■ Dih-j ''rSVi\f-ij'li^4 j Is' j 

'7Md A l/urtir- ■ ;■ F< Id" — ^ 

LANCASTER, ALLWINE & ROMMEL 

PBicnt L^W 

412 Bowen Bldi. WA&hln£tbn, D. C 



PdAyi BH d«iix«fditt jisd mAT be 
eoflUv. NIf pcn>onal Bcrrict aviirct 
vrampt aclJod, atrlt^ «anild«we. and a 
IDLaLmiiED ^1 ^pinuK. ] tii(rR 49 Tt tlmt jdU 
«od me A model dr drEtwiqi;. or 
iM f^l Four LDvencKm, tad 

ffi.tKt. I Trill Fivftte n eeunui lunl i4jyon 



nmmETtlr u to tts ntCDUiblllliT ^kd Had I 
Fou t el tny 72-ptit t»ooklet. Or, ii * 
FdtL to iTtd iny □□ok.lH- flTii. mtll I 

k3ia aiLnsMied toopoD iC, J wTII mIao J 

t^nd mj " Record or lQ'^~«rttsn" form. 1 

H}v« 40 FG3TB to t Ii«lfl|md I 

FiMieat AuorDeF.^ I 



rpR pleasure PRoriT 

PESCBltEE 1 ? LOW < 0 »T ObBTl 

Q«l Ebb ■HFlMAiHi.inc bca4i And TiuU ■[ h«AL 
A.t tuimH fv jDiu vm n uhp -or hu ifdl a|. a. v-abL 
'V-bD EUB do It. Jwl tbfl babL n ala-A.3.a 

WiiRLiae ■■ jmwmrr hJI ^ pgH boiiL— -sT diflHmtiL 
kawda ina tim. 

CPrimr BUTLO A BOAT del ptmiml EmrJ uiii 
pi:if anlj J-I.Alil u thhL»c» db. dalirnrj. Ib- 
idrn !■ i dayv d nc4. pJpuvd and |r«L oinniT 
bark. Oe «and ll.M vrUi ■ordci. lOulukiH 
a. S. IL'Tt -n-iLb ll>niEd- L«lay.> 

PDPULAir MECHtNICS PRESS 

Owt, m, ?«* E. nnlArlB i+_ ChluflM 



L P Pik-%J^I«.L 5D2-D Cal«"lii*R BSdB.. 

Fm Kflilaolpitv WtfhInDLDn, D. C. 

Pleue tead foe tf qdh. Tree of ^tme. T9 
p4fcFe ud "R*wld of loveta^Ji" 



NajB«. , 
Address. 



ARC WELDING 



Va SOBMT feM h » SSilSS-WS 

barl wot 



“"V e.c 

tilt hod bosn 

Ih* 



IH&IX WEEKS. ASIC 



SCHOOL 



DFARC WELDINIi. 



denond tor weldiri noli 
eonlinuo dfttr fho war... 
Stirt now! Cfrfitf irtttr 



Wl! rTi»,rMi 
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POPULAR MECHANICS 














GET INTO 



PBI 



RADIONICS-\ 

3 Biq Fields in i | 



hADiD 

ELtCTROHICS 



TELEVISION 



. .. Irtl-rTM-ti? Ijhjyntiy liart^ 
HrHirl j-rf’.in- 1(1 UlllDiL' III' dollurs. 

, . . f mij-rc- find nur? pxpfirci, crukiiL'»a iistPiH 

III thf- ^W-l-nrDCni'hnp UUmLC-ir iif U’rhiaLrnl fHT-p 
s^riQ >.>| -l-ijUsL' i^h- l.vun^TviaL-ri^ i-hiu kh 

Imr DtjoiLL RiijJnr lu Ji waf MvutHwi 4 ini| lii?w In 



SfiTcfl j^iL-l pon’k*#;; hia III In 
I ■ ■i-Tii nit " - ^ 

1 iiaL nr.'iuari'f m'j-rc- find'^nur? pxpfirci, cruaiii" 

U> ml — — ' ■ ■ ■ 

*niuri 5 

tm_. 

1»fMiccllmc- it wLIL liuvc- innti^ n|i|i-iu-‘Jlinn>' In ^Tlnc 
ihiHJ fiip, I'liiUilh 4 ini| <|.Lrbcn.r-hs, AmhiEfi'iiin m.^n €-n- 
liMk'iS |>Ja 1 lii)in] Srhitr^'U nTO prciflTl rktj 

LLuKjl^’I fii-r |iL>a-hpps lh« DWhL fAr> ruMi Kmjg iDn'Ii- 
i.k-.ul-iiaUii^lrl^l C 5 «|irtr->|rt|j criL- WLpILlI ha '4 ffVDT 

l.:|uwii, Tiwy OTv- l^hl-n;; bhf-jLil k? i^pkartAl 
pvrily., Vdu ;-uj. muil LLil'- LiiUiHni. laUd.^. 

MASTER ALL BRANChe^pQF HADIO 

XOYS'i, a.*- liflive ln'fnrr, iJifp iirTTnl for TmliriML 

iLfliClU M.iii luiH rn ni^.-^l ■ E^nm - 1 .: |. .ut d-lK-irLaPL' . MiUI' 

iHCitn-t' |M h-H-i nir nHbLILELHi SiiT duty fin Ltiu M l-.i."|lr 4 i. 

t'AIr THfiJ^T: Hliiki> tlnpl tK’^FEi, RC!|-i'l^ islfc'H aii-J, 

upi-TTiEnr-i. Ui «Im-||a>. In juliumliirlH.'H mid 

- 1 ^ I M rid iiiidri‘r(tiLiHE-<il riLhM'p- M|>|i 1 -ir^'iinnH nr-i' 'Ik’i 

thp "ML'jiT II. IV hi" Ihk Tlw njEr Ciwi ^llin-ulsiEL'a 
dijrnpiiid in I-hi|]| [.iiriM^n jsnil nillhiirv ri^Ll-s-. K<-- 

E^TOlMi flp wjwthiur iciii r^ffiihln N tlrMiMti or ^.'irlcr MllJiiry JvrrE'Lpc. 
Nnllmnnl nndlo TTjihlhrt "-111 ■qiinllfy yoai fcvr ■ r-cjil fniurr. m niHiiJ i'»y 
^dOr rt^poLuLti’llli^ nurw-liiui o|i|ui^iJiiJty for □dvArrCDm«iil. 

LEARIE AT Rome 

NflliV. JiHt CTITI l™m .^.T 1E!'|'?.II: III j'ciuF sriMTi! (.Irriin. Knthidi^l ' ^ VTrTJHlV" 
tnilTinill- |ilaii i^TKiiiPsi up yt^LlP Fl£ 3 i|. Enniti 1 -h^ 



I a-M iUrF, yc-L oroLta kli-- 



hjLuLalp naOilnr vaial to ^oiir iirMpnE-ftfeJE?!!. 

FASCINATtNa WAT TP LCaAH RADIO 

KllrFi4n;i|.i-nff dry if-xL haiinhi, >:.-i|I.vir|s ininii rnniil lerwii^ TrjiidfiB- n,c- 
Filally lirlllPiE V 4 U [^I |1 ■^luiDSLlllll^L-ri'ClrL n^rLi n- iTiT'l.lMifiA I hilt lil'J- 

rLOLiiu-iM] |..y iirJrMyiL^H n>Hl-f 1 n:L trM 5 r|Lnp p.h(ji|:?^. TN*' tr:*l|'liiH I*! :^llTli|!‘H-' 
ll«<t.| HP diot JMi i-.pl3 irxvilv ^-xaHp Ra-PIO I'JT Ptflh 1n Ji t!i:i1 

In iiH f.M‘4pLnDEJuia ^'VC-ry ii.ij.', nncvliGiui cnr'^Fl-i’rw^' r-i'i'isi'ii. W'in'u yiiu 

L'mn|i|i'|;v HUi yfM iiti<^ riri.'l»mv^l ffir n KIRhE rnrllih Ji:^i 4 :<c^Lfi>liL 

t'siy ii^ Tnny c-KUitilihIa yijiir i.-n^ raiJifi huES'l IR'iir hi tiiinii r:m4 ^itai 

iln« nrpr-LLmc- c^LTUil I iiiuci| fif rudfo ■«Ls ihcrr li p JHize- ln^-rvn^ tn #iM^iuo 
vwiFli 1-n Twna«. rijwlln rnnnnfnccEirl iii;- fl-'in.lA 

ji.*Tii- iKpd iriilki<vl ii-i hnti-Linp Iti ]u‘li |.■^■^d^K>■ 
nvir IVTD IpIIIIuII nl.jlIjirM. -iromh *T mlllLftTy 
j:idin l■rIalpm.&l■lC. J>r^i?r:ic.t JiimUIUiii; 

^iHirpm'!--.' 5rjunr| -ynlPinjE. T:| ci‘(Jpeiii‘is 

T*y r-Hrn imd Uiunilir. 

NATIpifAL GHAOUATE 5 
WrN POSITION^ 

Tn™»nifA of iIrprtiiJitHI rsJ Kjii-inaii| Snhmtr 
jirp tnkpJoyf^t thniuR^lviut Ani^r* nnd In 
raTM ii^hf WDriJ-i-iruiis in^^lmoTilalx 
DE PUCCCIIftJ] TVHlnlOE< 

^'NrtLarua 1 MiA(i3i:i h^-!i 
TftMinfcrJul wtitk. -fiH- miin 
wtw lo KUt rIi,? D d In 

llffi IC^lT lmlin.lL mini Cnn 

kH a j(A qt: & inUrh JidRim- 
ftplEiTy^' 

ff. je- JFfr. WaibLb^UMH D. -C, 



"Yiiiar Khoortnc' h*]}i*El ran- 
oVial-n a Jolk Nciw., in 

t|w NaTy. I aim. fuLlihwiniz the- 
TtrEtJoEsJon I InrciHra at 
It-Dfii]]. It wilt lialti- 3Ry rhnncH- 
tijf TPTild pdfail^^Harvil. " 

£. V. .Na-ky 



TESTED HOME TRAINING 

BY PROVED SHOP-FIELD METHOD 

For TtFI yoan Ekl^ctwiAl fl^Tioola hoii tk^Lnod ambltJom nvrn lor Tiqk 

Poy ikitjHifoTy ln:>lhljLd your IlLtaLko- TriiitihL-iE d.p* cbc- modHTL, 

dJEfllllHrljf^lUJEipi:^ TraknEoH Ji^lujpn Nh-LIhhiu] ArO'iUOli wli^rp 
wa ilvVinlup HEiii iirciVE- 4 j-dn>i-y jTiK^p Hri Imh .3 A^HiKikmrfil mctii Ea yHL. 
l^MF>ry ntiAHH Ilf yvjur (rHinkngc In. iFnHMciapkiiy- nUp<'E-v3npd liy an cntaln>- 

liliOird ■iV' nratrLI-rali CTnk^F<mC?tP iFiHti^Brl ii 3 -h ac'iil <-ll£Tki 44 Ki. 

thiry HhvP dmri^|npi.Hi pn»{TT««itn m^thlKJili Dt ImlailOg yiHJ Ilk 
iniur i«vn fi^m^ lka^.i'd on artuiil *lw3p nrocttc?^ IIfi(hi.im ira.liLUic 

farlllLtrw iil¥P yi.iu Plrmkc Training- boned on. Kealdent wti«Hia Hfh 31 i 

K rln^-lrlrfi— mrlnodis Frrrt araLLhlrk fTom any other aour<^'. t™ nur 
nowEerlF'*!?.. Too'']l Iw amiaciJ -wiLC-n you rcocLvo our Lf>nipll- 
DiCDLaiy IiHOon. ildi] fkJl3 tj^LLH, 

KEEP PR-ESCNT 103 WRILf LEAltNING 

T(iMPrd|piiii CHT r.rp4.hh||i +di|r-iEM «r mr*. fhu rmn Train Nr RvllCh f'^fclpM 
T 0 «W I'r'ffWL Ji'h, H-rn ^ hTle- J-ba Lram. U auLrert U >1lllEAr>' ftam ir^, lU 
lan pfipi ainporMot Lhit r*m rH. t»«-iicHi^iir- 

MILITARV SEftVlCC 

hnp«.n Inr Ttadlfi ^f»'|iii'hLriii In U. -El. OA^'k |n Mi.riwa 

Air DuFpn t?»Ba4._Ciuard i.nd Dthca- bnubjM. |^h-ini|Hf> 
itn prapfuarna. ricn manT fcf i.LlcaiMd jtj JuafcjM p»«o4kia 
and lOHcrAimd fuT Tnm Edo iEu-L 3e jddilnai. tha Einm 
yen ri^iid £■ mgrtia-ir aarTicc J-u-lbcr -dmlapa jdu- ILiiIk] 

ItrlihlmL k.Lllili- p 4 aEEcrilk- i-ar -h-iH .Fk' a-inl nuiSiilixl 
^ IfjOdlb ibr ku 4 M bikHtf-E. h^k^tia^-^ [vIh Em LbetvHidn^ 



REQUEST FULL DETAILS 



>kiai 

RbJio laduPtFr, ^Eiinx Piin ac-v u ai 4 liiBiT MfTKt U 4 
t«du' lalEUki- AilHail '4 rtofr'ITvIq trilolnr. 

SPECIAL OFFER 



So ktut roa can drtnnirltnl? b> ii'DiirpHfr Eha mw nad 
iviyMlt^ of IfnFaliic Radki ai h^fne. ' '' ' * 

Pfpaant ■ 
jarrwi ni-nlM 

«i^Htp|||l.i[iOEJbH-Ol 



- _. . . . ...... KaENnal St I>in4i 

xrtii ow rMNJdlnentiifT Liw>ti ihsiJl 
ripreirliinLljr HiMib nJ iTa(|a k.nr 1 
korltaaki. UHfbqCwpMk. 



NATIONAL SCK 



M£N 

AB 4 * 10-53 

In Badio, ap^ la nirt * fartm-. 
Training Li the nvikn r^H|i|.lri- 
hirnt. 

iltri L^ria d^.^O£]I(!i Sktiimat OM-IWM 



2 FREE BOOKS! 

RADIO, opportunities] 
^HIAl EESSOH 



Lri AngrJri 
CvHUteie 



HTutim 



rMvIl bi^nxalo^ OF 
p*vt* M pano-r 



Dvpf- pM- 1 0 

AM la^ fli**art^ tAi Jkapflad AT, 

Mil tm VNfE. kvitTMiijd dfaligoilian. ana Livkon amf Opfioriyndy 
IVH ri«tuikobowt'lin-ir i CAN bccoHht □ 4AOTO TK^mCian- 



Kami. 



-J'OE. 



LA0&BtSS._ 

”ciTT 
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Rim 

BEST 
mjvr AD 

MEDIUM ^ 



CLASSIFIED.^ 




Adwrtni'fnvnH ir fhl* Mcllen, ^5 cemn p*r wgrd, wdth ifliiflion, mmlmum 10 WQrdf, pdyabli tr> advsnn 
Ta 111 in$«rl«di un^er proper ctoifification in fitnt^wtkhmr h»ue, copy ihduld h^3 in our ofFicv Svptvmbor frib 

November iiivi Oil foU Otfoher Itt 
Popular Mechonkfi Magoiinej- 200 Eo$f Ontario Street^ ChKogOp lllinDit 



YOUTL PROFIT 

By reading and anKwerin^^ tlie 
clasitied ads in this section. 
Hundreds of oppoTtunities to 
make and save money. 



Pep u far Mechonkt Mag<a^ine, Chi[:ci:ge, I IN 

GentEflimen-— vvi-ih take lliii pppartunity to loy that our ex-- 
per fence vvith ed^ortitlnO yaur piibllcatiati hoi ihown that where 
olher publicotwrii of like drcwltrllori have fa I led, yoyr mogaiina 
retLrrned a fa^r proRt over all expeiiiel. We ore in poiFlion to tay 
turlher^ ihol na malEer what the commodity advertised. Popular 
iMechanici seems to have a woy of finding ready buyert. and this 
we regret ii definitely not the coie w[l|i the majofily of publications, 
Thii season we intend lo increose the number of ioserlion* in your 
publication, and elirnTnote a numbor of publicokions enllrelyr 

flle J n auT cIBei I SHADT FUR FARMING CO. 



MtlipET CAItA 

"mOTEa ■On AuUiDetine Ifivltjgn flir- 
mdjAoitiiin q[ the iinmcn &ya- 
tt'mB em-ptuyed on nil mt-oina- 

hJJex, IfuclUElca b&aic >ciiEidLru«rJan qE equip- 
ment enES PFLFVcIpJw wt (w^Ftteioji. crlnuiET 
numbrr liuLifctaLluhs, Dtiat E^rdaia. Echfi- 
matfcc {aLeRrems. L^Jtkun llmlnr prucHlurt, 
Bxid DjKciIic daOLlDf fcll JfiSB-lMJ TKIOdf-ld-. 
t].W WMtpildE. LlUiapnnL 

C^., MHatn ■SAJi A ai mialo. Tex aa. 

GAVE Oiii — WlUl "^rtnEfl-Purr,” — ntW 
DCJ«tLifnc, UtMinterr-mtHl. t-nUlrt. Users 
rrparb uvJnr |u kip lo 4d^. Rnsul-b eUIT- 
U.M Jkfl^KniRf ImtE 140 ariTUHM. 
Librrtl luyp]^ S5<. IJteTJi-tllFd. Uertor- 
Aldjs Cnnipai^, Akuui^ StAEjen, OmatiEi, 

IJfbFMfca. 

QX'URHAUlj-nEBOHE Sutitnute far 
tTilEjCr -drlTl-ny ! tl^v-^i-E-nuV^ BaV 

Battle Cvivt. Ui cliigan. 

RENEW CiT tutterJes IncspcnaliTrly. Jn- 
ttmeUflns II. VO. Papular ScrvJte, RAClA-e. 
WleMhald. , 

AVrguODILE REiciQB boot. Atth edi- 
tion, -veil JJlujitr^Ud. liMiFuctiani on 
bulldlruE liadLeD, lrun«. entlDBa. Ford A 
tuQ B cunMer-flpna. Plaaa, AAA mlH, 
Aucclftciliobo. Ro&dstcr FRCinR. JntilluiEp- 
nlL? ca.ra. |I.DD pa^lpiiLd, 41.15 C.D.D. RlF 
Ram, Dept. -IT, MidlsenvlLLn. cindonELEJ, 
Qhln 

FHDFEB^iONAL mcE-rs, tnOLOt- 

iCDDEcn. mLdf et OLEV. Fartu. pliiw, B-ind- 

bwk cmLaJaic — 50 kUtid-Lxatfon^. plBIl£ — Stie. 
UJdveBt, K4T ChurWMVffn. Taiedj, OhJa. 

IMcrftEAtE^'MirMSf; Wklh ISqUSll 

fiLcUeitOjC. A isowerEitl ■conccntT'iitrd piod- 
uet UnoruEti far lU fiaia-. (ftuOliiku tl.DO 
bucpald. Blellercnc Hroduct;. ^]iH MUn 

PL . Karwaa Ctly,. TCa rtaiLfi. 

IW ^NITfON SuptrcharBCE- $3.50. 
Fast fttertlni. mkleefie. pep. EO S4l» 
Mtf. Cg,. 40 Jahri £j-t. Nenr Yark. 

AVTO SUPPLIES AND EQUCPMENT 

TWIN EluillerB-, CaLLEaruLDi camblFiALIaA 

ert V- 5 , IfWFWHeS pam-r. savn cuaklpr, 
bnourul d^p Kifkft, blaett Snlfh eemplete 
t90. CI>*Di^rJEE Siu^l slujrtJiaum puLDMa 

Jbnlitwi oveHlsea of mhiL v- 3 or Hmkt A 
MrW each. Clymrr jjfKjttlffhts $4.15. ilP- 
Lar s[^E-=rS. CLLU.U»t 1D«. ClymeTB, Los 
Angn i ff ajji. C frU-f- 

□ABOLINE Economy Is vh^t Tng?t pi| 
dMLrr but, Jf ]p4HL Ku.nl Lt hum^dl;^, don't 
iVIitO US-, pleflsn^ just wiTW. Wliirlaiu tur> 
hiiiEiior, $5, perfect pcFferm*nec ffunran- 

t«a. wtfliwh InsLaJla 15 mJnutei. ^GLve 
rnibo bi&kr, John a«nle7. bUb 3ug- 

Tfl-lne. Deirott, fi. Mich. 

OA30T.-TNE yn^iniT cIktIce. Walc-rt Com- 
pany. 3fl2fl NO. com BUwL. Wll^aakee, 
Wia cpfuLn- 

Acra tii^, m tisoEona.. -comElncs. 

TAkC?. plPicjt, tJHJlrra. IntcrEBllnv ll^t 

3n«l:vjn Northrop Aeraplaa^ Oa., 
MinncapglUL 1 . iAlnn. 



IDCH) MOTORISTi^ N«ded to Tiiakr^ (Ul-i 
jUL?lDB LeAE- tip to 50'^- Bavins^. For free 
test •nftcr wifEc Vacu^inaEia tiaibiirrElDr 
Co.. Tflt7-S3a VT. StSite Bt.. WmLw^tgfta. 

' Wl$. au7 dLaptuy u.dvE^rLiDriiL>E:k'Lt on 

ITl. 

FLATJNO Dutli^Ea Ear aata parts. Can-< 

; nrrt Ed * baiuery. No unka used. Jfrn 
partlculaTA Jind proofs, UunoicLAl Co., 

I A~vg- J . D ci^ElIi*, ill. 

I CATALOa Of ’hctpnjl bwka fme. fiend 
namo and addrcju. PopuSbr IrlechanleG 
Proa. <CH3>, 300 E. OdtarLP, -CtUt^aEa. 

AUTO TRA1LER9 

PJ.AMB Each. House, dpOTt. C 4 Jni», 

uElIkty Erijlera, gnbalaB idc. Jktrl Dandyi 

]95-A. WAiLiau, Wiacomlp. 

^OTChH-TTCLES, BlCfCLES, MOTOR 
SCOOTERS AND BUFFLTE9 

SfDTORCVUUB AlaniriiE'»-153 pai^e Arnct- 
Iran "QUc±CJcm±-ADHW««'' complete fe^rv^ 
IdTlB InforjiLiLtjan. Maxler^, Iridi&ttB. tltn- 
iLiiVioaa. ServloycLes. VklhcTi inoludmB 
war piodels tl Itl. '']bJaEarc;>’c1jlDL's We^k- 
Dhop 51.5D. "M^era MdEorcyele Hechan- 
ic* ihd ^-perd TunlPfl-.'" <35 paB« «f* 
AmEHcea. Ea«]lsli mouFoyelea t2.^a. with 
drA^l'nv^. .sprclflFatlc™ C^nnan war mo- 
IT. S. army 13. DP. All pokl^ 
paid. cb''raer?. 3 dT w, Pk», Lax AiigeLee.. 

CaELf. 

" convert Yaul- bib lPt« AB elOCtTlp 

motorbllTP. Simplr— pracLi™] ir yen fiend 
(7.50 far campLeCe lEi&trneUohs. sprclflcrL^ 
tiona and drawiinHa. J. R. llfiiL'ery, Box 
99 4, L enc«ter. PenPB. 

GENCi ibg Kar'ncw'lfill Ilnndbfidk Of Id- 

FortnaUaji. LiBlA ncw «nU usctl parta Far 
TnOJfiP. -HflrtFr. BwU. 532 Ea^i QfAdd, 
Dan MQlnea, Iowi-_ 

BUILD 5 DJUer^hE Br^OOttFfi, 3 WtlEL*^1a 



FMNfi. OnawinBfl. «icctflc»tfcpn5. In- 
EtruetJoiiA fot bulldJdi AtbtttUvt tnncar- 
DCUGbEr, crunpEElt |3.-Lia pontpaLd- ffcoateT 
eatAlo«a Ida. Clrmen, 3DT W. FJoo, Ltd 

AaBElEa, Ciillf._ _ 

DOYSf ~A11 PlcrolC rfiCMlf AM~f«'u Fe- 
T^alrd- "Blcrclt RrjuLlr Hamikl" OD^ 

R. O. KSB-uaer. ^BEielhyvlLt-e^ ELL 

PJBTONa'Ah film lor~aAr[er-DAaldADn, 
DuckwarLh chain ^ia^j for mixta rc^^cLe, 
MrCADn^i^, 3 ] D4. Toiaa ECref-t,.EL FafiP. TtiL 
"HODETIN SdotDToycle MecfianJ-cs.'' 435 
pfimu, LUuEltalLanx. LxtahxlTEly cav-- 

er«— optrAU nB- mnmtonAinoG. nnd evm- 
PLeIc rfieOBdlLjcaiof-, AinertChn had. Biilixb. 
inaLaaif^cl^. InvilujiblO to rnptnTCVcEQ rsd- 
rrx pr ot^ch^nlas. (3.IH1 postpaid. NJcElcJ- 

iap_BrBUiw 5 ._Batkii™.,,CtttAda._ ^ 

HEADTIFUL Becop motoF-scoglor tin* 
No pFLUrJLy tueceftadLtJ^ . AH BllciF. Thlarida- 
tian cs.t*lo® 10c. Clyram. Bffl W. PIcef, 
Lob AiLireleB, Calif. 



A E MechanICG MatiuaI prepkies for 
'^idUlLlplc thalcE*' ckbtnknatlo^. $3.0(1 
nostp^id or C.O.D. Avlntlon FubliAheTL, 
HaV 5M, fitudla CJtr. CailToTn^. 

NEW Bot^.' LLaJitplene Manual. -BpotE' 
plane kSiLn'ial, murprlnt:; fpr liBhlplarLU, 
tlldera. pontoonA. lLLiuiraiE<d circular 3^. 
Oraftsmapn l^opli^ Ullwau- 

k«f. WU. 

CONVERTED Indlaja-fBur^ -EUklne $T5. 
AtqrnTJ^ 1119 laroadwM^, AjhE¥3llp, N. C. 

I.OON — WEKrid'i b«t ofler— Low tipb. 
flLirbt iL-tilLd, GHdcEJo, klmbliflEd plfijU. 
55 .no. Fard q^r^OOl egnvc-raltxn dlABmnu 



sJdO by Bide. MidBfh trailer uniml, air- 
cHilEd EnElrLc. ctc. Laree mnuu*] ft dO. 
ULuAtTsEed elraulfi.r Ilk. Ctaftumanti 



Maoki. Boa 1 153-M P. Mllwapten, WU - 

Artn;y motone^elo tires. 4QCrxie, 
$3.50 omi^. Bt»aLer tlrcx $7. DO. lubES 
(1.55. Llat tree. NorthioD AngplBnr cd., 
Minneapolis. Mim i^JOEA . 

SAVE Duoklne. build n mgEorbike rhi>at>. 

Send 3(a far compEclif pi^jia. Molorblke 

BEr^’ICT. 7 I 5 B McLean. H»W Albany, Jnd . 

WUEELE AnjU tlrea lor nnHdr sccHjtrr^. 
Bkyclea. parts and tir«, loxa.M whsel 
anrd lirt haU-be-iLt'ltil, $S.fi5. Send dlmo 
for llRt. CteIf- Tran.\piu:L C-o.. 1241 GO. 

MlchiBftji Av c. , CEileaitQ, IHJ BOUh^ 

MQTOItCycL^fi, GnaLrn And parts. 
Ka prlurliv jiKEVffid. Oaf nor MntOR. 6sbQ 
giinxnt. M-a llyWPod. 2i CallfOTBla;^ 

|i>d MTLE 31 OAlionf Motor-aetHtora. mo- 
torcrcles, Whlzicr blejreic epslne-i. piidKEi 
aUEOrnphlEdB. aa&ullne oiurJncA. No prlor- 
Uf ncceuarj. Pull lalartaBLJOai. ptl0:jS. 
JlIlKtrAted ealatw one dnnt. Cliraerx, 3D7 
W, Pita, Las. Antfrie±, CeJil. 



‘ 25c. PrapEllrr?-, (H tyneA. llstfi Iteci. 

I Standar d A& ro cratL. P L war ih, Teatfij. 

la BEAUTIFUL Airplane plctnm*, *rmy, 

, nxvi\ Larat fdt rramlnf. (UlU- 

laiure sec fire.? M. B. Libmiin. tx-pi. 
I>c]_^^_lLr fi^.^B^i* 7M3, _ Lm Angel a. 

BANOAH Fpi^ .^EnaSl aJrpluneii. Se-hiI 
(5.05 roT bEueprtiiE. Fan-Acnerloan ^|l- 
imETip B, 426 M ipK Bld g, , El Rnj o, TEXaB. ___ 

guNM ASTER TW^X i^p-^ Ideal hnnUuk. 
IhftLlPB. Tan army tirilli lonit nsar. fr-ren 
landrmEaih. $1.05 pODtpaJd. MlBBouri 
Aviation. -IlD-A Admiral. Kapem I. 
^0. 

ELECTRICAL SUFFLIES^ Eq^TPHF.NT 

POh Motors, ‘addrr?. Heneratom. oUief 
clEciilral huois. WrlEo LeJa^ Mtc., B43 

I Lr.f a r liuJldln B, MJunHcapqlba. Mfcna. 

I ELUCTRIC-PeKcIiS CharEPra. Of traps, 
insEcb kJHiirE. screens, eloetrLc Urooders. 
tEOCk ppodn.. Ate- dnttfcLam, buTBlaJ^ ilaeiUA 
^ QardBtiHoU T MEi.. WnyneJ-T»nj, Pemm. 

DLECTR-I'C Pfocll: WrJtex-EUBraTrin- oil 
cnclafcx. 31 OD poftpal-d. GeyOF Mfi., 
^p^5■]i CqttagQ QrnK. ChlcaBU. 

OUABANTEED EftCtOFT rcIntlEt elMttle 
Rat iruix, i 1b site $4.75. Marko. 2$24 
Loffnn BL. ChJeaEd [411. 111. 
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POPULAR MECHANICS 




WELDING, EDLDEEING, FLATi^'G 

AJtG tvanCjcd IIIe ^hdqsaxidBp 

LuLm With 5liB lESflOllS CJBnuaL Ov-dF 

5W Pcw-tg-do-jt ptil^tca. |2.l>4 evn^. 
^[□ll■e]r-faAIik euariDiee. UtibB.vt.-wtla, Bujl 

M-1P3*. Tr cT, Ohio. 

SLIOHTTjT Ifard nr? ’xr^t^fTS, Recqni- 
-mcndcd ti/ R.B.Ar Gfcjar&aLHdp FOfiUiy 

MCtf- Co m tjftfir. FI. CQiUiM. Colo. 

AHC"w«ldanf"roi3 toatiifu fcTRiuLa. Coat 

(iLflEtcn^ kIze- VLrt-, Id&Eetftal Clld53[li 

bought prumtiea, (jiiarjin- 

f^Jrjcmta insCructlDii^, tfl/a d-Q]--- 

iwa. B. WaylftDd., Hanton, ca^. 

ELECTRIC Are weldiet'. Hew dJKixvfry. 
Cdflii Jbu itian ont di^llar to Ennli^ jn tliLrLy 
Ihinutu af Edny-la-Ect- n[;Tx.p. No Idy. 
Oaorant^ed- FuU dLreeUaru to- malf? vnd 
Onp doUfir pwtpaLd. 

Uonal B^ttn Coi-pdta.LJoit, 8317 Farnell 
AVF., ChldO-ffD. 



NEW Uodtl elwtdc welder 110 ^olt 
Lt^d.e.; wall wtl4 all ^eEbIb: 
iwr: ful] dircoUfliu-, CdmpJttf wlil.h ppwrr 

tLOiir Ilutic and tiiElalELc u.rtl aLEaelaJttitatB. 
carbooiH, Hum. toOs, Eiiaali; alS for IID.^. 
IJEEd br G3e iLB.yy. Uaxv«t EJectrd IVEldcr 
Mfp. Cch, IS3-AY CecitcT Bt., Slfcw Vork 
Clly. 



UDHii> d.CL Arewnder witnout rovird^ 
IhfiC AtdiAtlitt, PIBjU ll.DO 3a Ld 8IM] 

ampErcfi Ironi vthli^Lc piotim, ||.RKt pLant 
HcoerBweft, autoDkobll^ at*rt«r-ReueFdUir«. 

dub. AE~^I32 U-blBTt. ChjCMD. 



30AC1IT¥ERT, TOOLS AND BlTFPLTEa 



USEFDI., PmeUcat mi;la| or -wnodir-iirL- 
]pR toolA — MUI e, BhBpers, drili p»£±cfl, 
tLica and inanj otharB—nglckLy bwut acJHi 
L*:wlfl pEaLn or Hmi-nfiLAtied cadUhEfl, huvh- 
bliEft wiih inal^r|pi5 [ind WuepTiuta. C«t 
a metloa or eonpanble [InLjtuid togl^ 
hlphJy uaefut Jn ^Tir pTflOuflUrm. fl+tid ]DC 
to cover 'Coe-L or Ohatltnl- cataloc dcxcnfamis 
U Ltcpis. LrvLs Machine Tool Co., Box 
118. StdUon A, DvPL M-33,. Loa ApbpIo 

31, Calif PTniB. 

dial IndloaLon for aalE C.O.D. 

For -dcfcoH- BJ^opo or machlnlBta only. 
WHtc AhriJty Ibwduct?. Bat 3tlA WjlI- 

tniuvi. MBEB. 



LITCRDMETKRS, RetttJTed., adjusted. 

Briid for frre HlcratLirE, 'fmopy JjLhnrt.- 

borJes. EvanaEoiL, IlUnoJe. 



RECLAIM Dun ud brolced drlJlB wJth 
No -Way mi LI Orindcr. C1rcu3ar Ire?. 
Traelnr-LliLe MfR. Co. . apdflL La te. 

WHIf PLE Tool friodpr. If mu atei a 
laClic ^ baed ihH btachLne. [few marl^inB 
tiJEflaily designed for fn-ndipR perfect de- 
and radiua Pit lathe and IdTJuJns 
toots. Qrtndfl perfect cuiUpr eda-rj ^av- 
Ite prccJniu Lune- add niuoa] bkatorlaL 
WhLp^le MJg. Co,. BpfcrR lAkt. Towa, 



BTICEL Beam LnuaimBla for draft^ineD. 
enfLoeerfl. pnechantca CItco1«t frre. ClaJr 
CoEiipany. Bat a3M, BlyGuebouraG StatLon. 



INDUS Seads lor b«1c. Ver? IcicnEp- 
bWc, ^kxty--E.wa dLCFerErtt dJelfllOtU. USi^'d 
od amBil fatliEB. drill preu. piLLILm: loa- 



SDO — 1/3 HDPBE RcnulBlOri IndoetJOP 
lliJ-320 volt. fjJi CF03e, 1750 Bpei-d, MLe 
yi*e. ilS.M) dEpofllL C * M tleotnc^ «6 
Junea u. MJiwaabee 3, WJb. 

Wltfi:^rNa Data!, m imoxatt. a^tieiEr abd 
UiTtE Bliaae. (i.Ou, Motor Data Cd,, Bos 
7633, Kansas CJty 3. Mn. 



bdatb, gctbdard hotgrs. etc^ 



WAHTEP— uao N-pw or itspd mtUwaird 
motor-s to- diamantle ror parm In kcf.p 
sentJa] m-Dtan noDTJitJnE, Write tOI CaSh 
In Advance oiter, aavihif wne make, aRc-, 
bu^del atul B.dv-l3e JC ipLf-d In tlCf-r] or f-ML 
water. Asa □alliipn. Fi wL FaLrflrid, MaJHP-. 

BAILiDCATr BUPabOut^ r-m-bdaE. plana, 
Mtrpivr PrPduotJorB, Bex J4^-A, Milwau- 

liEf 1, WLa . 

USED puitiOard muLnr par}:$, OuEbpard 
Exchange, lJ9t Heak£f!n Ave.. EjwjIfUriL, 

ja, M, V, 

MAKE i«' ROvrbnaL. Bldcpriqt, 30d, 

Weatio-trce^BiHC, 5.1j_ DeLMUl, MLcti. 

MARINE Power— EatLLy eonverE aiiy 
FonJ mjulor fdomed-tie npd forci^l- witn 
Os<^o parla and XLEa. Complete eatoloi^e 
354 iDDin). DuCO Mdtorx COrpL. 3ti3T->-'aj> N. 

LawTTCio c SlFccE., Ph.l lade]phla, Fenna_ 

FULL Bi», cut ta aliape boai PuLternd, 
bLuEprinla. - 3S fett IllUitrateQ 

'^BiiUd a Boat" catalog, 10c troLdi. “EIdw 
la BiilLd BnaiS'' bonk. tl-IKl, Ctci^FlBnd 
EoaE BLueprint Co., BtaUoa A^Dd, CloTe- 
Lanrt, C^Ln. 



PUTBDARi^iB — Save -Pood oaed 
parb3. all makes and JuPdelx. Baraafaj ste- 
bulLt laotarB. -Crandall TIEcb Co., K9 
CotPiPoaweaLth. Bosun, Uasa. 



BOAT D«5LEnerx HTp hl^hlF paid profe*- 
Bloaala. Coinplece course by maJJ- 
WexE.|ji^n ManlvUIn H. J. 

ROWBOATS, BLtvtle beaU, eieibU din- 
ahy. ALL ttie Idformall-en you. need to 
Eull4 four ]PW-(gtt baatx. Stk:, PnpuSar 
MeehanLca Pr»a, (C-433, 3fHI E. Ontario, 
ChJrARO^ 



ATHLETIC EOViPMENT— BODT 
pUlLDI^d COVB5E9. 



SUPER SvAUEn Of nalural pb^-xLcol 
traJnio?. Free booklet. Hairy aood, 
3KLFM WatBOEl Road, 5L Lcnia fJ), Mo. 

" LEARN HatidbyAdcLot quJdkly. Wr|i«. 
W. Fovrr. 0S3 W. Vine. K^ainazod, USeh. 



SUPER Ju-JLbdU — llthtnLba defense >-od 
altocL fyitrm. iaensaUoua] new nome 
xLudy eoume now- readrl Leam to lick 
brul^ twice your al^o wUb oialy your bare 
bnjidJi- Pret d^■EJJla- Kelson Co., 
^utb Wa baoli. De pL 3&a. Chicaa n. 

BE SEJrona. muarular, luU nf pep, Ab^at- 
inff now oodF-hulldlui course. Write 



Olympic EyxLekn, DepL 
Maine. 



M. WatcTvJlJe. 



EhlELOf. etc. MaLe t^Ara, bobbs,. ruttera, 
eEo. very -accuraEe. and. durable. n 
foF. b/ deTePSe Bchools and bab- 

bylatBL Write lor free loLdcr. Lonx'* In- 
dex Hoada. 2U7 East B SL, TorrtuirtaEL, 
Wya L 

FOR Bdlt — New and ufrd rcwnvrn and! 
intlUnf; oulEcrx— net caEsJORiJed — fumtsli 
vaur Iknt ot n^lreuirnts lor rUcc^. Wuto 
P O. Box iSa. Flint, Mich. 



NEW Cailpor. direct TEidlny, hpeEdu up 
itefcnoe work. Ch+’ftp. Free UliyitTmtMl Edr* 
culoy. FiiCtpry, Bli-G EbbE 31at. lfan«LF 
cit.v Mo. 



aBTNU Dlllla fact-ory pucunicy UalPR 
& Z. drill Btlndtuw attAonjnent K 9^. 
Unmedlaw don very. ^ Z. Manulardurlng 
CfHDEni:o/,. 337 Nwtn CHllfornLa 
Eorwu^k. C^alllarnla. 



WILLARD Lathfl with aap. N^> 
3 Pratt ^ Whitbev band mUilP^ raaeOalne. 
four ileo co-po drkc. wrstE far rutl par- 
Mculars. CJnclsrbatJ Machinery Ae SunuEr 
Corn-ruLov. 311 E. Secobd Gi,, CLpdnnatJ., 
rtVi^n. 

□ RlNU onlla Itko factory: aftMgbnwnt 
fbr faEbeti irtuder. Cheap. FaeUry. ill-E 
E:a£t 31. ILanxae CUv. Mo. 

ENGfNl^S, MOTOBE, BrKAMOS 

BID ray Jobs in wcldtEit. Camnleba 
WrlpInB lEXEOns- a-nd refexeniDE boDk.. Ali 
nafea. 41 lestoou. IS.Ki copt. Hontr- 
back HoblLtEifreid. !B4Jde: IIUS-M. 

Trey. Ohio. 



EFQBTENG GOODA, GCNii. FliilCING 
TACKLE. AJtCHEBY. TRArFENG 



FrERI Pdll ^'Ruarantoed barRRln cata- 
IbR.'' leaturLtif thopfiahds auila and ^'haE-d-- 

Lo-get” itentx; xend dlmff (retunded wllb 
nrxL order) for iLatidELtiti- toxu, S-K-up inina 
and amoiunltlcn, or vet cult. I Name ywii 
oa-ii price). We pay EikDrE. Jitil for lexa, 
t>ecau£-e we handle thoufiandjs- upon tliiHi- 

xandx Of new and UbiEd. gUJU JCruiD |5 1.0 
(IQOD.K). All modrlB, sriuRcx. callbcTR, 
makEs, We aUo buy, sell nr ii'dile arpiou- 
nltlon, irelB. rods. iKitboard^. blncaLlarf. 
rametkx, wautiEa. Write, daserlbtPi vlmt 
you have to trude, or im^II fnr cash! “Mph- 
py back auarantee," backed by years' 
ratr dcailni. KLetb'a- SpOriLaa Guods, 
MLEUhi Kirin. Ptm... iOl-H South Hdlibrd. 

Cbita if O. 

BUY FlAliLtitf pIbICfl WlhblExale^ BOSS, 
pike, □uaranteed. Two II.HQl Magic- 
Minaair, DEdhatb. MbU. 



"Target^*' And "dtlrn.xc''' n.iitoina.ll[:s. 
trvolyerB, Bhotciinfi, rillea. LUL IDe. ^'Car-- 
iFllte" duck dw&M. dercen in carton. *a &3 
mo-ncy 4rder 4Mly. RudOiii'h'u, AtCliESOC. 
KanBiB. _ 



ELEVEN Oood; box Iraps. Complete 
blueprint?. 30c, Weshg-Uen. Bok 51, De-- 
cruat. Ml ch . 

TiTi-CAN SllEUCer mslieB 33 sound like 
aEtiUn. "Tcluhow" pIoik ll.-flO, fljjcnccx 
LaPP rntqrica, AkTQIl 3 . QT ilO. 

ARCHERY EquIpcaEiiL; CaldliutUe free. 
MLd-WoGt Archery, 22DS-A En5t TDtb, Chi* 
CP-tfO- 

USED Guild, bouRht, sold, exetianaed. 
LJflt stainfi. Howe Fur Ccmpiniv. Coapert 
Mill?. Mjdnr. 



BOWS— A rrowB- lor lecrEatlon, hiinllQ,tf. 
flaliLog. Bedptlfnl arcliEry Im^truotlon 
book. DO pages. &0 iliustrationA. op]y KDc. 
IHuatTmEed taiatwvc free. Axchory, 517 

Soum Sl ate. C hicago. 

~~FREE' Catalog, fllea, lupts. miLectBlx, 

SuprentE MIb- pampohr. Amar HU). TSXflA. 

POKea, Kinr In one day. Trap slyest 
Jurbestehs. ParUcploxv i'rcc. Guarantnedr 
Write. EElabroDt, Sherbiune, Vrrmoisi. 

ANTEQCRg, RELfC^. INDIA:^ 0OOD5, 
fUKJOB 

MINERALS. China. Stamtuj. IndlaEl 
tbUm. Pi^tpL-v. Old gtaH. CataLcvue 6c. 
Las Cruces Curia Sbote, Lna CrutEd, New 

Mexlcn, 

35 fiEHUIHE Indian orreThEadx. fl.dlk, 

^talog. JQeft_HoJdeF^D]enwo^^ 

INDfAN Rchd, cpins. Ulls. arm?, ciyi- 
talB. curios, etc. lEludtratfid catatog ii. 
199 tmdent arrgvbcodD S^.DD. Hn DapleL 

Hot Spring. Ark. 

INUIAN Rcliw. tH-auwqrk, floiEH-. curLM. 
-mlpor^U. old tluB. CacAlnf 9c. mdJan 
Museupfi. Qaborna. Kanhaa. 

SWORl^. Rapien, dacREn. pislals, 
armor,. iHuBtruted catalog Z5o. Robert 
Abvln. Sdb-A Lexlnatan. Ave., Mew York. 

FIELTI OLA.SShh. Ti:LI;sCO^£Sp 

mcno^c^tm 

FOWErtPDL Toleflcppe lePB kit — Cop- 
p|am 6" -dkoxnrtET 75'*^ foeux -abjEcNvE-— ■ 
£DK and IMK sstrouhniicaL eyenleces — 
moriTitinR- directions. OpEJcuL luirLn An-- 
lahed. Builds six toot relracUng telcseope 

In rvepjnR qf E4sy Wurk, [^uarar.E.CEd j^how 
ntbou'a craters. rlngB Saturn, moons Jupi- 
ter. double JLar?, c-ic. While Ihcy liLxt 
4J.S5 postpaid, or C.O.D. pLua pnetage. 

With -ChX tcircxtrLal cyeptEcc (3.^5, 

PdcERor DpUcaL Compapy. P-lfl, SuntiuTyH 

FEnna. 

LNN$£$— 'Make em'n EelEseopea, kokPrO^ 
scapes, etc. Set Wo. Ml-H 1& [rwna. eflac 
jtllRhUv chkppecl. BbR lO-paxc Idea PooIcJeL 
tl.flO. PW^lJd. &C other ad under ■-■Uam- 
cro? and Photo BiEpphd.''' Edmund Sal- 

vag o OQl, F.Q . AU-tfUMci. N. J. ^ 

” EkTCkXW^aS^S--P^crip1JM3 filled. Hew 
ana repaSra. Low prices. Free prlco- lut 
and intormailpn- Write, Renyy Uihtar,. 

305 Waat_ ar d St., Yerx. 

MICROSCOF^I Reseuch. IdduatTlal, 
■loalEr, acctaaorlra. We aell, buy. repair, 
exchange, inouiric* Im-Lled. NasJenal Ml- 
tooscope Exetmoge,. IIB Chauibcn St.. 

j^ew York. N. Y, 

ASTRONOMICAL XtlcxcopEs. binoculars. 
camrrEd, hiiorcacoTHBi bought, icid-. rs- 
ralTcd, Sc^nd- ICO for Usi al LnaLTumGnl^ 
deelrad. Rasimiiicn. Bex Ml. AmsiEi-daHL, 

K, Y. 

hOCRCSCOPEB, BdentliSc lalwralnrj 
CgOlpinent, baqiyhi. s^d, eXChaJT^d. rc- 
palted. Catalog. Oeorge Klein. ^5 FilEh- 

A'rri^ue. Ncir York. 

DOCa, BETS, BfHPa^ RABBITS ~ 

Farm RAiaed rei-iatered Irish Better 
pupplea. Write Earl Bond. Albert 
MitLPtto ta, 

CUT Mrat b1]]x. RoJse BEljrlaj!i Bares. 
My l»Ql£ tellfi h-ow. Me pren^d. W-m, 
c^Lturfm, idl M orib. P py^eU , Coluna hua . -O. 

TLABE31TA: FLcoiLah Giania, New Zea- 

laitda. ReafcnablF priced. Prankhri 
Ycniil. RJ^fe rhead, LfnkR Island, New^OTjk[ 

CTriN-CrnjM“”Ol[iiit -CtilnchilLua. Klttg 
of rabhits. Moat valuable fur. Best meat. 
Moxb prolific. GroaU coal. Larfe prUht. 
WlLLcw Br-ock- FWrni, R.D. 15, BEilrrayille, 

FCKkll; , 

BEAUTIFUL Pure White rmlLce puppies. 
Ana cnla K fr. qels, ^ ose, N. D ak. ^ 

HELP NaUonat detenflc hy Tirododiae 
pirat In ya\ 2 i ba-dt yard raLalnff domrsil-P 
rabbllA. Old and vounx un da it. 

toe booklEb and Bte^j^turc td O. 

American RaMrit und CB^vF BiredsH Asa'a, 
Cgl-arad-gi flpTJjj gs,. Co3o. 

RAJBE Rabbit? for irt-oSt. Magazine puls 
ymi Id touch Wllh maikeb;, Cnpy Idc. 
BeoXlct d»crkfaknR twenty breedn. and 
tnaRazlne lor three Tn.™tha 25c. Addrees 
Emn.ll Stock Foxole^, Dept 3. Poarl RlFcr. 

M. Y- 

PURPiea, Als4 aupnllea, what dn you 
need? Booka colorrul pJcLurHi, dasoTlptlefti 
iQi lECORpized braedi, 35c. Rciyal Eeu-p 
nclii. Chgey. M. Y, 

BT. BERNARIS ^pplea. ChwnplWl aired 
beauties. Ftaxik|lq Vwior. K4. Rl-verhead, 
Long Island,. New YciIl 
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FAEM LANPa, RftAt ESTATE 

BTEMDirrS &IF tmjTn CLtAJOfl fil piUfli 

htmdff^ or prcrgn-UB In iB 

Irwn MiLLnje ta FlarLdft vest ta 
tkt Wliidjidsirol— m*nr pacLurn. fOCt-lMt- 
t«EIl prLcCf WrlCx Iddasr for thif ^ancf- 
jiiTinic UzEL«-iuvin« i»flt Rtm. atrogt 
■Rjait y. a&-P A frc-. Her Y-orlc Ifl. S - 
OELaMDO. PlfttJdtL. i Bens <m Iniili 

biEhwar: iogd injit and tmfcEBb]^ ]Bnd: 
CiLf^ I^TiriJiL lr« iHdaitL r. 

Boa i9^i. Qr landP. FloT ldii. 

MINNKai^i'A. Wlatumiin ~lairr3Li: mirrE 
liftdi whh li3s.e Ir^anLaKD t« tlO pur 
i^rp. Pree pu^iLculan. 

EuitiEriQFd. H^la-g pod. 

boCD ^wrm. bargAlPfl. Wuhhniftan., 
Ulnufcdtiu, UoplarM. IdoliD, Dreioa, 
KorUi Chik.otB. DriPuiadabJi! ergpi. 
kb]« cLLRiau. WnlF Sht Uccrttupt, luta 
d«j:rlbJntf iypLi6.l lirm-J. SpaoKj/ *hJ^ 
Btal{’. J. W. li» NofLUeni racing 

ay., at P&Li]. MhncL ^ 

Q»d land aapb— *i.oa tisvn^ 
«.W) monlbij-. R. W, EteWiarL. iQvtriMM, 

yioTjdii, 

40 ACE^. KCir 'WhJLe lllv-cF. UQIETl- 
-bravied] pEnillTT Land- *190. down, I* 
mciDiblsf. FMt llBt and. Hiurttufe. Hub- 
bard. Sie ansiflPtiil Blflj.H Hanua CLW. 

jCanw , 

BEE The KLltlLanfM LDUbElaEU ThOPD 
winter brlcBa- hd ld]« bcth. c^bolcfi cut- 
i^vcr laud at ivw pn«en wJth t«Tnyi. i&und 
for dc&crjpUve book wJtbout ubliRiiLlcin. 
LDEitr-B^II Farm Lacid OorporAUonL M 
R. A. Looff Htag.. Kaiuaa Mft. 

PHOnTAPbE QCCmrATIQSa 

OPEHATE YeoT own TPfrit«ntlon repn-lF 
jihnp. Little capItM] tiEvd^. Eaully Ititfiin] 
at tumif . rrw IkwIsIpI. Mwhautc* actiwl. 

P €101 Wttt P<M. Iioa ADttla. 
^RAIBE HlBhly-profttiiWe Ansijr* labbita. 
WhhI b^uEA pound.. Ftcnty nuiFtetHL 
Bend S54 for valuabk Mteratiiire. inptrggi^ 
tlnna, lidOca. L, White EjlbbLtrJ^, Ctaw- 

fgrdflvlll e, Ind. 

ANNOUNdW New Janniif atud? wura^ 
in ewniuercia] baLlnr- Good Held. N^arlr 
dcprr^LDq prnafp ■Cem.niDP Hhqigl i^duca.- 
LloQ suRlelenL Bend for frH iMkJtlet ''Clv- 
pnrtiMLjUa:! iT\ cne Baklni IndiuL^T'" and 
jvqqareniEnt^ .NaUaEULt BoUpfi Bchool. 
13-15 Mlcniffjia, Pent. a€3J, CbJcagOL 
WELDIhra Paj-e. Lcaarn wlin LH2 Lrade 
■chdol tCKt rruinual. 5ld [u«a, OvfT 6» 
pboins. ll.dO capT. Mooey-back ruarin- 
t^. Hobart^uld., Bo3i Kr-E033. TtvFu Ohio. 

MUBHHOGBiitB Orowu id boxos. DlTK^ 
tiens, Dpik«tt 11.00. DiteoUnUfl 35 <l QgF- 
don. walHam- Winnipeg. Canada. 

MECHAmcALLV Inclined men — Own 
and. OperuEjc- teneiral ijarptLance rrpa|.r sbgfi'. 
CoTTiplrte. Itluitfalrd cooru anowo you. 
ba'Ar.. WeldLbd, tefrlEmtaDEi, molnr re- 
pair. hoT u> lii|cineH> did., all pliaeea 
f»ver«L Ftee Uterature. Chrliljr Hupefly 
Pept 43a, aaaa H. Central Avf,, ChliCaB^ 

LOch^MimiMO C«iF»“Ffag«otl In- 
eKpenaJvb lauoiu Iw ba.ndy< mro- Juit 
out I tit t«rj, pick Iwka, dr-epdp. piaho 
muterk^. SatuiaotloEL fuaranCeed^ fiend 
for free delaLb. NeUap -Co,. ]3:| ESoulh 
Wabash- Dept. 1M, CT iieai a. 

BTA.VDAHD BabMt Ji^rtkAl. lULItnn. F4, 
$ yejirj |j.iM, sample dtPie. 

140.00 WEEHLY, Uade- fernirLha mmh-- 
rnoinj, freshL drlrd. DoPiLnJim patent 
FTde fpaviL Rdttb American, 
loop YOnye, Tarpaato, Canada. 

h-AtsE Anaora rabuts— wwil brjnii 
|5 00 u^nd PirUfttLiic* free, Orhutcod'a. 
lUwardsiille. UJipgbs. 

MOKi, rEKTOIflCALS, nCTUILES, 
r^JiSTCABPE 

RAILROAD FhDtdS. in € albuCns— Eut- 
rvn. tar rHidwestern, CoGaradn. 

Laff^e pates. BUper ituDay paper, ptenLy ef 
actien. pbotm, leoernDtpyrs, oJd Ilmen. 
atreRPiEtners. Bend oao dollar fnt each 
tetfLOnal alll^Ql, i4.HI ftn: the- neL RjlLiti- 
hacn FubliiEbLriY, Dept. P34 h Milwaukee 3. 
WiMOhani. 

BUeiKE&J, Vnpa MOPUI.L dIvwTMon maga^ 
lUm. CuiTODb Blngle comet. Dai^eclnr nd- 
rer^nY. aviaunn. Imltdlnp. eUrtrUn*. 
habbEcj, Iniuracee. Inimaalitrp. II ye ■.loch, 
mail ivder. medm], metal -work! □■. mu- 

jJc, patenta, pUdtofraptir, printing, poul- 
tiy. tadld'. E'l^frlvcratJwi, bJciu, a]»rLi and 
aorta of other deEdf. List wnb prlcn 
free. Commerdal EnfravlTig Pgbltnhln-g 
Co.. HC Norlb Ritter. jFidlJitia 3 fH*lia I, 
Indiana. 



EKCEt-LENT fiMJelLnw prottti takfinc 
iiibHCfiptiQru! — 2Kfl piM^nca. pmple^ 
ilarUng -Epppli-ej free. FinH,. i€4--34 TOlei 

ATenoe , Flmhfcr- g. Y. 

" 3ELF-BX PUAlHiNO Blble^ HlUtnt^ 
eimilar lEH. Box Mlnu^aJ!^, 

Minn, 

loO Page cauiof of nev and upied 
Hlleio aruL lion>g atmlT beat >and pefcrebca 
bw4cs al a oakinf. EiL tODS. Collrgo 
Book Co., Dept . H. Gpjgjnbus. 0*tlg. 

TEN Vkewgarda Dakota BadiEods, 35>C. 
Andrew 'a, &00-F CoUegO. Bn»klUg5. ^uUb 

Dakota 

$5 ART Pjcturee and catalogue 2^c, 
Cuj-Us' BpBcaaltlea, hw I9i*. DeCPnef. 

Colo. 

A ilATIDegAL View 01 lilc— 5X. Benia- 

min aolbrrt. Orimna, Qbln, . 

H BUVS Back-daitd muakinea. For- 
tign, domffltlc, arts, Catajans lOc, Cine- 
renes MagaoinH, SD3 First Ave., Raw 

York nr\. K. V. __ 

OIRIf$ CLwkr PlcturB, new urlee. 
RejitoducUooi d original naintiiiga. 50- 
pictures. tl.QO. postpaid. tCaoh- vne dlRor- 
ent, ppEleard eiae, QdHt''a, Box 3A2, COT- 

Ingjgn. Kent u e ky. 

“■as'-PIH-Ui^- BcautlKS. from qrlgLnal 
HcLLv'^ccd B.rL jjiboioB- rexclu&lve release i. 
*i.w. M. B. LiUman. Dept W. i$aa, 

Ue-i Valie Bt a., L ofl AnielEJ . 

UAOA^T^ Bargain^ \i different back, 
daled avtatiou^ pb-otasraphr, PcpuUr Mt- 
ciianlcs, F^ular Bodenet. radio, -or T«a- 
tumal C3Tekrp-phii^. choice- «■ nuied l-i .Oi- 
ls ELMTerent Esdiilrea, id Foftunca or 15 
^OBUrw kl-lH- ExprUa CiilJeeL. BpeclAl 
dates, complete jvmx rewKioAblir pruned. 
CTElalpg 30. Coecy'M EJbdTLaiJje. Hi NOfUl 

najkj_ Chicago. _JIJp 

"WHEM Wj'n llika war end?"'' Wlmt. 
oenuBi afbsrwards-7 Answers by the ^at-^ 
ejt oeerx and prnpticlE nl oil tltnCL Write 
Fenrl eaa Books. Box 351ft cm<;:aga. 5*. Hi. 

QEVFIN' Keys l4 POireT f U tmlalni Of OC- 

emit iMMkB. meictiandlie sent free. Dixie. 

Box t)K-F^ Binnliiaham L Ala, 

WORLD'S Largest bridges. Ban Fran^ 
oLsool Vjva p^crLcd liOfitcErd VlCWS. IQt 

Tta^e o . Moea Beaeb, Callfofnla. 

nOQEfi. (Out-nf-pflCit, new, uudj 
qgjbkly simplled. Many 55e bari alno. Cat- 
Blotuc. T. JE.nLkuwDkl, lUia Maxit Aka.. 
DclTPlt, TUjcib- 

ART13TIC Oirl pictures. Rea] mwtols. 
10 nbolw, tl.D«. for 35c. -pcatpaJd. All 
dll^errbk pmciiEE-d mio. Sooll's. BoX -3U. 
Cai-mtaEL Ky. 

WRAT Every Mesdei WEnLa. We haw 
Masoo-lo hcK^s for Hlus Lodge. chapMir. 
CorDEDandeTy, Bcnttlsh RUa and aiirkne. 
Our rjiqBla- are lued the- Turld uver. fiend 
lor free catalog of bookB tod. rituals tor 
Muaoiu, Odd FeUdSCx, EnJslilj Of Pvtinu, 
Rnlihla ot Colimibui. Elka, oH. E^ra A. 
OodE, Puhltiber, Ini!.. P.Q. Boa 70ft, P, 

Chicago. I IL 

DRimRENN^B H a diseoH which re- 

Itjfjiidi ExeaitnenL, XkiU pLui 

human sympathy pruko auconsful with 
liqUur and drug CAiea. *0 jFcark cEi^e^lenee. 
Writ* for tres boctlflL P. M- Weli^. 
TTbi Keelej liutLEUbe. Dwight, IlL 

~ «AGfC TKlfRsrpL'^ES^ " 

JOKElt NDV£LTEfia 

BE FopularE Earn ntoneyl TAyilllyf 
^od slaoipA for latat calalpg piaglHLl 
appantijs, iliuaEoDS, stage- gi»di. HeftABy. 
Ci^koali. wiBccHiiini, 

Learn Ventrllcqalsm. Jc itamp brinip 

K rtibillan. SnlLLti, -Bdl RkgelbW, Fenrkn. 

_ incls. 

HH> MACHC Books, trieka and secrets In 
sin^. NrW Ikxla fr«. Kaglo Maxlc. Wln- 
neapolts. Minn. 

EARK Money Ip any crowd. Call nameo 
nf Elrangen, Led un^pbXelh qbeStJatu- Fro- 
fnslonal cooirse toIpo rBadliig. spIDt wrtl- 
jpg, t>tTL , 1 1, Uendemn. flax tttj, iiap. 
Bwbirdipo, Calif. 

YOITR Name Bcrsamlngheadlhnaa. TtoE- 
li-BDod bewapajfer 25c. \^w.ynt. Arrow- 
head Bpnnaa, Sap Penurdlno. cam. _ 
A THOUfiAND Laugha — Uulgue Joekaii 
elgarelte diapcnicr. koLds la oigarjtHM. 
Simply praa danJrey'a bead daws, tall 
risee — preata— cot slliv cigarette. Batu- 
farunb kbarabteed. fihl|i4cd C.O.D. for 

dkg pli|x xmoR caane-y- nrciEr fee nr |l.00 
With indcr. Saoimo Industries-, Dept. C-5, 
ApoTvcPT. Tnd . 

JDIH MaskttLhs' FTaterollyl IdonthEy 
mD-iarlnc of tricks, sample. UK:. JnErrm- 
LLenol Magieiaiu. Uaubb Morris. ULiutaLi. 



AMAZE. Mystify, eibteitaln, Becoms 
magi^n. OItt ^owx. Bam Reney. He-kd 
fur free catalPgue, ilstS, IjIe^, EurveJties, 
books. Dean Bmith. Box Ho. Jfl-PM, 

rfc. LoiiiaLaBa- 

□ lAHT Flip paCkagBl IS tricks, J4ku, 
pgyem ea. 11-00. j P fl H, IS, PhilpdoEpbJa , 
DOLLAR'S- Wdrih |ftOleBflJonE.L mmglq' 
int Tiih illuslrated catalog. 35c. 3€M-N 
Fllteenth. PhlLadrlphiA 
QDALnY Magic aLoee iiD7. S^eut SSe 
lor catalog. Thayen, Rpk iltD Wilstilre 
LnBre-k aistion. LOS Augeles. Ctiti f. 

MADIC TTlcts. puHles. boOkf. cards, 
buneh boards. CSEaJog IDCl SjHdalty. 

Bos fltl. -Bt. Louis. Mo. , 

]D4^ edition thMgLEE Jamnps atMlou 
ol 500 tricks you can dor All the latist 
with curds. COInX, Dilmbl^ ln.Ib-, t-d|Ma. 
apbaJfaluiK books. lIlusLons. 139 pom. 
qpiy lOc- DfzuniBa Magie Shbp. BOX. 3T€, 

DaltM. Texas. 

MAOlClAN^' NcadoOirtEii. aid-pago 
ratalng. Pi^Cket. parlor. nrofesstoEidiJ trlcb. 
lie. K^ntcri. U-lSU W-laoL PhLtadel. 

sM*^. ., J 

BE A ma^cliiL Lana piossulaau 
biagl-d catoinaujc n£ Isbeal 35o. Irs-- 

la nd ^ C - 1 0 B_ N-wth Dearbo rn. ChJ esaa 
'"wokLD'B LargcKi pTofcoslona] ntsald 
alinp keeps you in touch with mtut tricks. 
To r-ri^ve mmihnES send ^0 for l*€d CEb- 
j^ol- H&ld ^ W W. la nd fl-L. New Yofk- 
NEW VulshLni key and eaLaln 
fiCerltiig limaib. l4a Jnbii R, DgEjnJt, iDch- 

HDLLYWDDD BoecLaET Ifaadciana but- 
lAn, cslaJHidue. chest Ulusioa and frea 
iricK far S5c. Maalb Bhih of Charles. 
Boat tag. HaUr^ood. CaUIomla. 

STAMP COLLECnnO 

FfSamYELT □rcitsst free -aETer— Lat- 
cal dnp-tl'a lEifcemxiJOFHiJ H.nfl 4>tamp Al- 
bumi — corvorlng entire world, contalu 
30. Hi iMiuirsted:, d^cniiUTe bpbecbL 
ScolFs 1H3 standard I4.D0 Cafalocu-ra 
‘‘'PhktD-tFlj'a Encyclopedia' — abaolutelJf 
iTee to applIeaBls for Jorelga approvaEs 
bfKomlpg ciifloemeEi. Bargain Stamp Berv- 
Itt, Fallii BpfiHgi, CaljfnrnJg- 

PiKD S-tumpi worth foo-tupesl aiir big 
ItejfLS! ^'QLt«er eeubtrlB'' pae^ket; DJibnuU. 
OwaSiQF. ftc. Packet scarce RuHla. cala- 
log pr\co HE nne pa-cket of 35 different 
Brklish Cbldliiei] — Cbaikhaxi, Jamaica, Js- 
hore, United Btatoa il.DO and ».D0 
hlikt values. Big **Fot Eoxt" packet of 
3i diFfeient slampa Ieoeq Dutch lodJss, 
fi-iam. PhlLlppliLT.i. etc, Iktuitralc^ U- P«ao 
bHkJet — lellfi where ia look far, add telL 
atainiH worth bp |4 BPlwel KverT- 

tAlng lor only 5c to approvsJ shyIco ap> 
pUcSinCB-1 MV'tlLe Stamp Cermpanj, Deyiart- 
pieni pn-R. Camden. New York- 

CLBaN BrpubUc teiegraoh stampa Ipnr- 
iriltflj, 39 ml^Rfd. tbc_ %ftni* Fe pmvinM. 
Arfentlna. I9iw reronues, IneEudJni 154 
peaOB d^ooEdkiiatiort,. 2Q biLxed, IH. Saoie, 
loop, pg mixed. IDe. Bchoch, fM North 
raulhta. Chieafo. 

FREE I CoLocilLl fierW kl stamp D. S- 
cpcnoiPmoratlT-e set. lust out. to appUeanti 
fe^ueSElng D. fi. ■Ad/aC foreign appnnal 

s^^leoEiona, ProTHct Stamp Uompaiay, 
B*c k Stre^ t. New Yor k 55. __ 

5 OLD U. B. tHWtal cat-di. □[!« lulled iti 
tin, only loc Xa anproraE ■ppUcants. King 
Btampg. H eff flrLtaiB, Co n n. 

PINE Apprmwli. fr»hlT ipooptcd. FaaL 
ueisonaE semcc. Tell mt whit coiLQlrtes 
jMi prefer aad I'H send their ataenpor 
Skinnor, 315 East Ociean, Lunf Beaidi. 
■Calif- 

Value Hiu — tr, Sl extUblUon sheet, 
talcgraph siatrip almnst dO yosra old. $5 
Pier^ dllTcTen t U. 3^ Only lie to new ap- 
pLLesnta Eor my IT. S. approvals, fitrscr. 
Ik05 llnirnJng, PanTer, t^lnrado.. 

ORAF ZeppcKiu, pther cxpirpnive slamps 
-nC your cbcL» frH. Btind dime for deioklii. 
packet <omTMtu0rati ve5. FoIt fitsmp Comi 
gatiy, Bok Wi, Bristow. Oklflii-Mna.. 

WAITE F^ ^^rraaurei'liLAnd'' gift o^- 
fer. ilyint — entirely free — to purchaslnf 
euslamers of our noe rotalgh appr^olBi 
Jau»t bif 1305 psga scolt *4-og (or fTPi 
lodoe-leaf) Ititeroatlomal FOBtage et-atitp 
Albums Bootn kbl4 55.00 caUloruHi. 
“Trea*-urfe D l and" fiervlcr, TbEa, C alit. 

lOi TO JH Nftf stamp* Ekgry Kit 

TDur dutlicatea in work. No other tnowa 

mrlJiDd lelii yiHJ SeLeCt What ypd Want, 
John A. Rlnncar Dch. E51 ^^le Bldg., 
Sealtle, 4, WSih, ^ 

DOMINICAN HepuWlc l6 dUTenent ptc- 
trnlaN, Ten with, nppcpMili. fTiui- 

e-is^p. Osk. Ban FrAnci^co. Ciltf. 
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POPULAR MECHANICS 



TOP FT-J6&9 loir Atzjnjf [^p■]]e^LlaI^^ 

tiFwla, SS UKrt? BtTicel^ Pcnighinupsit, 

iA. V. 

DEFFEREKT H. S, ^wnnae-ina. ICk:. 
wnh npprDTH,l4, TUTl}^Ali, -5E3 WgeC 2DUi. 

NarfoUt.. IS >, ViifE lnLii. 

BEGINNERS' A-pprav^AiiUi Retlirn p<uql->- 
m 1um.ia^«L Ma^cLDV^r. 52^ VoudGN>J]t, 

NlagariL FaJU. N. V. 

UQUIDATTNG — APPiaTal rcirnmint?^ 
«t«. jmckela — ^OD- luaved Dehutoti 

flaJ gg, Mayimr J, h tajg. 

STAMP Di VadetHli. DeLallq wHh [lpptdv- 
9l]x, Armatignff, 4Q JeanutLi;, Yducxvuipwji. 

OhJQ. _ 

' "iDC' ALL DinEr«Eit D. E. IClc. UaEidur. 
176ft PuETiDpunt. cincJnn*tl. onto. 



SftO DIFFERENT Far^tEn-. £14?. M-P-ny I 
EoitEiUd^ 3taiD|M. FOIt ’ 

H. Y. 



fiAROATnS Itl iLat appinviib! Wnie- 
loda^! InLEriuiUpiuiL Stamp CP., HalleMfi- 

TLILP. T«M._ 

FREJB— dlDl?0 Of 1ft A-ttLinpfj from CLra-t 

fipp-Hrt'ttl ttltttlin. t^niLCr atfimp Scrv- 
jcf, ^*vtrl.y . W. Y- 

KmuJt. 5 ti». 'il.15. r^tair EI- 
It^. U. B. pfJcE Itltn OjEtflFW. 

it-F F*rb Row. NE W _York_ _ 

MADAriA^AR aij-ii <5.) iftc -witii 
14 App^nViks. CftrrolJ't, l4iA W. lb(h. 

lf» Anefflcfl, , CaUf . 

” SCARCE itamiH., rVrAt. AlhAnsa, Free 
Frencli. Ou^tema]*. MElny*. 

<jOPt«- Rkft. BaLLvai., Anuoi, . IDc in 

App^avet appljcuntE anLy. Jaha 

R4.. Pe tTBtt, M JcriiEBJI. 

FETfWSr Approv&Ds Inr RenCTdS pallfTUlTl 
my ai>ccta]Ly, Chu. CthIi. Sm aabrje], 



iqft ^RITESH Empire 3&C. IM mLird 
Jflt. 3Dft— ZjunpUjo, 20123 WfeL Hirtth, 
HcDfulyn, 



U DIFFERBHT V. 3. 5e! Auprovala. 
Fort_Bt^mp _COHlpEh:^, PefUinCT. Otil-PL _ 
LtfNpV btAPib fri» with uppra^j],!*, 
□Ih4k, M-43 J?ftLh Strwt, Jaiuaicb laj. 
N. Y. 



FREE UVllted SLaiea pyiCe Ll3-t. Fpitaiic 
3e, M»rt Hiniu.K - 1th Avenuje, ritta- 
bargti, Fauita^ 

1M'DIFPBREHT''35c, M5 dlfTerenL II.IID 
Ut JLpprDval iippliQiLntj;, 'WhlppL?. 336 COP- 

ChA^GItOB, SOftLla CiTnlLna. 

H FREIe. iHctarla]. -tic., a-tunp dirtinn- 
ftTT. ItaL BuLLnrdl . NcTcgigUff- Me. 

PREE 36 DilTErep-t aCainp^, ^nd 36c ta 
ptAC» }'our iMiTTf! Ln tlie^ mvr CPlCerLnr^ 
XhLrertnri^. Lletdnniutp, Bqk 6L. SUDlBlld. 

caltr. 



U. B., ETiiLtri CoLDtDtau. aLru^aLlx, cpot- 
jnemoraLlvca approvAl At TliflSl att.TM- 
Ul't prLcefl. Rl«dell, □re^OaLUrif, 



NEW GlAmv an.d COLB Uat 3c. Filt^en 
CAlLcije&e revenucR Inniit^ JP-maSCd I6C, 

nilF Jd«XlCO 35c, Free Frej^ch Edq, 

Attractive oiTcr^. BallifaetJan R-aar- 
ABteed. QliIVLra BjiiaciMLiec, th'Jjindd-. 
ICjlTUU, 



UNITED Statu eEnjape on Bj>prpv'flJ< 

Large at Mk. Bm iES. MLnp^poLlfl. 

^BPTTlfR Orade U. B. 150 dJrifrailt il .Cft. 
l^EaPt^amSlil. Gautb NeW^ BerlJn, N, Y, 
TWO ThffUiiQCl UJlpSctCd U. arSS'e. IiMlft 
1 m 4. fia dlflerent U. 0. flornmtmofatJftBi 
13a. ElriH j^y, 6S13 63rd At'tPlle,. Rly^rdjtlt. 
MArrtnad. 



NOW To ^tArt a Htamp bUDin^u and 
tvIkoLunte 11 b 1^ 3e. Shcpaid B^tvLcc, 3700 

MfiTchaiHaue M*n BtatUMfi. 

“■ uNJTEn ststcfl bait mliLure. iifc |b, 
CunJAa 11. DC, Mlsolan, N'orth RacLua, 

ChlCf-BP 

BETTER VllOe IC, 2C ieberii,] appiwall' 
lOc -wtiTih (Tf?- -Four eboJee. EkdcL, Bg^ 
j 3 > &, Cb jj:-£L|f« fift. 

pR.a:E:! Pnelcet OQ^amblft Ri?publJa ler 
HluiD poaUge. Airfitoviln ^3ne. 

]TlM. chfEon, New Jerj:r]r, 



137 Different stampa incaiidiAK Frefl 
PlfhUiDv Fc'BikLtL, HasiL, JDhgTe, ^rak, 
omj ]□? Ui ni^pjgrnl applJaaBl^. RcJizh 
SLnIUp Co., 1617 KEribiprB, CblgagO, Dept 
M7. 



SCO U. B. well mixed, man^ eaBitnKinarrt- 
tl7Ci. fia vjLrUiiirA gtiurjintead. anly ^tuur- 
ter and 3c blABkp. HOcan'j StiLmp StlW 
Ashland. 



FREEF WcBtiJm Hemlaphtre packeL 
PosEajje 3c, OwePA. 60S Wflah, Ea? Ctty, 

MjthiMIl. 

""OTTTBTANDINO U. S. valua. Jjjst fr«, 
gvhnR-. log N. PeaTbern. CtiLc agO |■3)l. 

FREE FrcTiiluiml Penny appro^-iiJit, 
Kreris, 312 Wut WfilBcit, Hanevrr, F?ntia. 



FREEt Party Esti^r^Li bcl 4fae^irpilu), 
Pucane 2c, Robms. 400 BukldinE. Bay 
CSfr. MJcbican. 




FRENCH Camemim 6t*rti|ft fOC ncar-ce 

^TJt« to JulcK WiLCLner, P.Q, BOX ft, 

DdhhUi, French Camfrbuns. 



] EE Different stainpy hkriudinp 
memoraLlves. charmer. Airm-nlL. Aeu, tce. 
2c. wilh 4Fpr07AlS. Wo buy JSiCiunp gDj]f!{;- 
cloiu. Sinotp cq,. Milwauikoe r-3, 

WtKcuruiA- 



Penny AbPfovtL,. tEet satisfy. Neji 
pianbcrg, Bgx 144 1-F, PtlilAdiilpliiA 4^, 
Ji^fpnn.. 

flO DIFFERENT United Gtalefl lOe, 
-Prtccl-lst freo. Geidienbcrg-, CaA^DPoLISn 



luDo Mixed u. g. old and new iBcTalh! 
fl.ftO. Woatberb r. Trgy, Obio. 

""ieth CEfrrUHY U. fl. commernti. CJ-.ij 
War rrvenuct, baitLt^hLp 15 and lift 
UiampB free in U. fi. JLpprgyAL ^^piLeanto. 
Hctr^lRnn GUmpg. ]3e-C BrgAdWAy, 

A li.ann Stoinp plus 5ft dEIIoreni, 2c 
with approvale. Krtapp. Box l20l, ErlBtol. 
tann. 

Free.! Canadian sfu, rb/al vknLC, 
-GOOfge VI, GeOrfe V, cnrnnetJpn. )ullLhee, 
Other?, [o j^piOTot amJlJtaatii. ErLikgn, 



ACeneg. ALL f 
InoLosIni 3? 
CotbpanV. BKri 




FREE: Complete "Pnlted Btata." jstijnp 
«ta2oi with l.ftCft LEtuairatUms! Bend 3c 



far ggtCa», Harrla d± COl, 127 TrAEUlt 
DUhluinff, Bmtan, Miia4. 



VICTTORY FaiglcEt tree — [nejuftp^ alAmpi 
rt-piti Tap^nnylXa, BrLUsb. Caycuati LilandK. 
anlaial. UE^ce bafayhead, mrenjiUon. ^arly 
VJgtanan. airmail, map Hiacbba. vnh fatg 
eataloRue — all tree, fiend fgr Doatage. 
Qtav Blamp Company, De-pL FM, Temuta. 

CaBada. 

MEXICO CeBeila OP£iiiiiEn]nr[LlLTe 4;rt 
rt-ee -wiitv Appipvnta, PEadoci Glamiie, 
I?t7-M Tdabb. TntBdn. Ohio. 



Box Jli-M, Boutb OraiLh^e, N J, 



Bi DIFFERENT UnllGd BlaUfl 5e wSlTfi 
■ppPDvalH. Boidmaci, Box 145-M Maple^ 
yW, N, J, 



BOLOMOfJ lalapda, 6tyeheUe=, Ncjd, 
Cavmaiiig, ManehuEuP, Brgnedl. 1£:vcry thing 
3c TLth y>Pr-PV«]H. VlkLBf, 130 tz) ctln- 
Inn at-. B rniAlyn . N. V 

WEEKLY Etmnp Magazine, M week?, 
S5C. Gtamp JdUrBal, Kalemamn, MiCh. 



FREE BnrEiiLn ]|xt UnLtod Btalea. 
Stamps twagbl. Approvals. BcIk.^. Vnn- 
Itm, H. Y. 



i&TAHFS. Siiperh nkeotJon £ent on ap- 
firaval, aitraclLve prices. Fired MrrzberB. 

161 Oak. El-mhurat. IlJ. 

CANADA 10ft DLCfecejIl 25n--a|iprgvaJa 
sll courinef. Ll^tc. Victoria BtamD Cdl, 
Lfftidon 4. Cahnda 

WOW! Elft.Oft Wnrth tJ. tun for nnly 
Hler (oT^igp ^Munps. gnflorttd and 
unplctod (mostly on bla or paptir) JiisL 
as received frPBL the -ChuTcb mL^lonf njpd 
Other apuren. Africa. So. AmorLca. Aiu^ 
Lrattn, etdna., FbJllppLnu, DuLch Ipdm^ 
and Pther ?ountrlo£ are reprooenl^d. In^ 

eludes a few eOJblbebiOratlvu. iLlrnuLllA. 

and £tRmP4 oAtAlagmg up Kd 3l5e ot ibore 
eadbl Tba blgg^sl pacLaEc df fgn in 
Etnmpdnrr.-jLnd ymi might, nnd aoiBethLBtf 

leALIy Viiluahlg! Ptka BtiJy lOe iLa ;er|gu4- 

appravBl nppl|.car t? ■ Money baelc ir not 
deLLfliltfd- JatPeSLnWn E-tan3ii< Cp.. Dept. 
No. 33. JamcBiown. New Yotli. 



PAZEI The EtAmp Finder!’ Gcnd today 
for the big no* edJtSoci, fully miLstmtHt, 
enjiblJi3g yno ijiaEanlty ig Identify all dLT- 
fleolt £t«mpAl Also AlLe jHiekEt nlrecLRe, 
lascjnatlng etann» from fiOMtiJa-llcTrseED- 
rLna, MnnaCxK, I^tiBln. CyprPS. OtC.. m- 



cludJng maPE. tT\ija, antmaCs and strarm 
ACenes. Alt free Ig apppaval applicants 



£e. OlbUlnW Stamp 
Calais. Maine. 



worlds $malleet tlrms II— diamond 
and trlanglo slaBips, Inje jitAmp maxA- 
unp. alsn inainltlcr Ig fEndy yPLir Stibipii. 
With targG cglJectlftnB of dtampo Irora 
nirarce Ddunlricn. A bargain. 6a 'WEtti AP- 

PTOvalE. Capital Gtampe, Dept. 3, LJl^ 
Hnvie. ArhahKfiJ. 

SMOk;Y MflOPUln ?gmmciBoraliMt fiElEe^ 
larsuC U. 3. Btamp Issued, and 2^ |f. Q,. 
Including commemorativoE:. oirmeli, nv- 
tBkJOs, eU. Csialngs- 7Bc — TP apprnTJLt Ap- 
pJlaftnlf for 6c. Curhan Stamp Compagy. 
□loLcosLer. Mu^ 

FREE! Lrerward 3«.. Cayman IB.. Turk* 
and Caicos pLUI ftO diaerenb jnlpt O-RO. Vt 
cflfOBatleB pofltcr to approvil 

service aPPJleontB A^OdTnr pmtage- 
TalbSIlIl BUinpen, fipdTlkftrld-30. Ma£±. 



WHOLEBALE SupplecfiantA t& dealers 
far 10c pcHtQge, Hundreds at b«rs».1-n3. 
□roAflman Gtampi. 102 West 42ijd, New 
Ynrt. 



UNITED SlateD ajrptayjLls cnmplcLe env-- 
emee. fine qitalL^. attJTWtivfl pri-pca. Sem- 
JElOle GtOiPpa. Bbx 425, CHBntLt OrPVe. 
Flgrlda. 



COINSr TOKENS. CUTtRE-NCT 



OLn Mnnpy wanted. Will pay Cltty del- 
la m Inr nickel oJ J9 l2 U’IE±l Liberty head 
(no burTRlfti. We pay ea»b premiuma for 
£.11 rarg coLna-. ScAd 4e for largr emn feld-^ 
rr„ Mny mean muvii pioAt lo JOU. Namli- 
maUC Cb., Dept. 30, FdfL Wnrth, Texas. 



CDMFLETi: CabUog gl all D. S. cnins 
■nt Eo 4i.M. Ifl? If tlluntratlmg. 3500 
quotAtlona. Jamea RagdoM, 211 South 
Dearbprn, CbipagQ. 



BiOt WORTK Coqiiu. 3bc. Odd^bop,. !Ho^ 
44-Over|arvd. St. LflUlS. Mb. 



1 7ft PAOF Rook ahowii Ib.ofK] pnc« re- 
cently received Int Ucdtnl GtaieA -ceLtld. 
jl.fto, Jainex Jobnnon. Shav, cin^ 

elnnati, Otil-OL _ , 

ZO ODOD' Indian OBnbr >5 unolTculatod. 
1942 atirel fenCs ftl,b0. Lco Oreenislreet. 
Untou. Mo. 

RARB IfSft D nickela. Ilgfl. SB^S e#eh. 
Teg for (2.00. CoJg Cerihcf, 40f NbrUl Ea- 
telLo. Wlchlbii. Kan^JJ- 

CASH Premiumj for odd oolns^ — copper, 
silver and gnld. CaLaJOgLjO 25[:. Smitb 
Atid Goa, 2367 Clybo urn Aye., cnicago. 111. 
"" COMMEMQfLft — TiXis. Ken- 

tuoky. Ywk. Elgin. CtnveliLnfl. Jt lb en. 
niusErdted CAt-nlogne Ibc. Nerman Btiulis, 
Salt bake City. Utah. 

2ft DIFFERENT Foieifp pafter mofwy, 
from Ravig, pnland. AU-Ktria, Hungarr,. 
Ole. Really fine buy Sl.OD. AIL-Natlon, 
157-F W«t Lake. Chicwiiq. 1. III. 

FREE! Foreign -cola, banknote and coin 
ipgllrcgirs JUusExabed caEol-ng Ee approval 
oerylM applJcanta, Send 3c postage, Tat- 
iiaha C iitiPdb. Gpylngf leld-125. Maflfl. 

10 INDIAN Read oenlt, dlfforMit daiu. 
alBB pDoollElB, 36 Cl S0tiutt7. 1D63 RLOb- 
v^nEjd, Cln^~nitatl, Qhtn, 

□ ETT frohi and pkosgre Ln colIrcUng old 
rreins, GcBd Iftc for 6ft^page JUustmted 
obln cAUlog. You'll he dcUghicd wiih It. 
Eebd EOr It bOW. B. Max MAhl. 370 MaHE 
Building. Fart wgrth, t-cx^k, tjirgast jmrv 
cMn esUblLshin^at IB D, B, EfiCAbUahed 
43 y«ira 



I May Bavf Jlut the xcBJ^E U. S. ngiiu 
EDOi want. Bend me lift. “Moot ma bi 
matl." William M. KGUWBrLby, WAterVlLLe. 
Maine. 

HORF1FS A Nil rOLLl^CtlON^ 

MATCHBOOK CollMlm’. 3W ipacei. 
FfKlpBid 6ftO. Cnburg. 1^3 Wes-t iTl Street., 
New York City. 



WANTED: Old CigaxeLte cards. Write 

Chprlt’x Uray, igost Uapggr. Feana . 

New— 15 DlEternnC match ooveta 10c. 
acM. 303, nocn eAtw i, n, v. 

NEW Gland ttlmulaligg vilaentn, De- 
taihi BocermpiLny ""CoLcttl?lno" oiler. Gee 
‘"Chcmlxt-rr.’' 

INTEREBTINQ Hubbr ?atAloinni 5c. rep- 
tile llai fC. ehameieng 36e, tweUE^' different 
Mexican giagg mlblattiro anJmAl4 tl.M. 
■dnM-n McxLcnn Jicenplng beUla 25c. QftLVlra 

Gpectaltles. WJDne]d._Hap£iMi 

MATCHIMJOK 'Hnbbry '""BfuHetlli'' megi- 
berxbip blank fJrve. BbX llLl. Rbohrstor 3. 

N^ Y . 

aa' DIFFERENT CactuB planb Mtpald, 
*1.W. EuEaLla Turner, A^unn. CalLf. 
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JOJH Matchbook dub, 95c. Tttt 
Ban I iB ■ R MtlMtW 1. l a. V. 

BilAUTIP'bli' Siocin rctnuk^Bfj from, rinttk, 
rtf. IDO WflftHi ^.DO. liDWe'[l. 311. 

3L IJiJli. Mp- . 

UHlTSfD bi* *tch l»olc Mvers^ 100*3 
din<?rrcit il DDr 3^ Ho^jiL Fltah. 

|1.H. FTC« tl£L CtvArlcti Edclmnn. 13 UO 

ItJMt b 4, OlcTcliind, GhLo. _ 

KOBDY BoblU. LatCflt U[]». CltfilOE 
fr«. Populur MrQbanlf^ PrcM, tC-iaj, 
W Z, OnLarLb, CtiiCiltfO. 

CAMtRAa, ntOTQ SBPrLIEH 

WE Fky ttm pfLch fw u«?d. ismja«w -n-nd 
VllDtoitniihjc cqujpoicnL TUro }'biir Idle 
nmcFLi. «cU*rEor. prLnLf'r. develop^ 

Inn equ^pmeiiE tit., IUb6 CUlk. JlUt ttaa 
Hi & Ilit cf whkt I'Pij have. &iAio lojitk. 
■Dodd, *tt. CbtuULltni. Vfti will wrLU rw 
■1 onw. tdlJn* r«t -whpt m:‘tl pajf. vft- 
Mrt: ^QHT ILtI tixa&r. Send OJentrELji 
Cuoera I Fb-alovruplLLC H£adqUftrt4El 

t^nce I-BP9I. ZJO 19. ^'ahuh. Ave.. Bctit. 

JIDZ, CtiLcagP, lljjnpt*. 

FOTOPnf EiLflirJfle*, urntr^l* ygur tamv- 
£hoL Bi^autJlLii novcLb^ aldo lor rcie-UJuf. 
ClrcuJiT ijp.t. SiiRipIc FotoPlt Com* 

^ay. IJJ Wtit i2nL NcwJTart City. 

L^SEB"— Hflw 'hut' wIffM atlihUj 
chJpp«L For nip-ymtf, uLE.ra--c]Qxe-- up jsciolc, 
imaimtEyJnfl. <?n|k[irjm<^nta3 optics. iHvrtfiili 
of iKlUdA, IMla, ]bkkJ±L< Lele|jJ^4]lij Inil, 

ftwSflcnrpme aitd tIcwcre, 

BktiUUd Blafu kltd anliiriiniH; lacilalQi aLd.^, 
d.iiqiq»y camf.rp.. pavoriu] plioLg 

tells, riOfe ttOitba abd IQPUjr Otbrr M^th. 
Be:! np. ]2Q1--M ‘■‘Out AdvnrlL&Lnj; fipncral" 
JE Len»Ci fvr II. U). 3tl 2D5-H ^'TUC Gkdff- 
EE«T‘e DcUgJit" 35 leniei Ear |5.D0. )ici 
Ho. "Thi? HSipertmcjit^rH PreuEii ' 

TD lor tID.Oti. All uU ti>abLpaId 

wtLh bli tTn-pBir bonttet. oJ pUn-a and 
dlfKil-Dou. QnUAEacliaik iUAraat««d. Ed- 
iDuoci fialvair Coinpany. II W. Cljnlflffl 

Afo.. F Q. AlidiJbon. ^. J, 

WE Pay jtcak iprlcea for t^unqcrac, leni.!Hi, 
iDQTlc c*m-i3F*9. movlf pTDleetor4. mo via 
Irhuei, bLnoouEara. yaiir ^pholdtrrapbJo 

wmpiP^ni na»l flylDi mlL mirtlo- 

nLars ukLil EOkL-dLIJ4P or keod In vLa nlil-a-B|f 
expreoB coUecl fpr fr&e eaUmPle or C.D.D. 
vkitL pnvileie oE JQa|>eEUbb- Arrmus 
Cojnen C3o. Dept. M. I C«t ^3rd Bt.. 

Htw York 31 y. V. 

liOiLey lii phoLoErapliF, L^arn 
qoickir aE hamt. Easy pUirv. Frfvlouii ci- 
perJOQEO unH«4?nUi!'|i. ConunOo sebooL cd- 
utkbon BofflcLent, Booklet and r«lUlrc- 
mr-n^ frrfi, AEncrlciii BcEioo] ml PhoUif-- 
»phy. 1311 WdUana, E^pL^anL CtiL^BO, 
OLL' CDdorJoi utiotofirkpiu * [uKlnBitrif 
Kabby or proiLtHhla niiaLn^. Learn ae 
I kOioe. GU-y kkCHpliJIed Method. FrEdopB 
eiperteoPB unneepwaTy, Bend l-DT fTTC In- 
rivr-maUon *Dtl rtaulTomenli. Nallobal At-L 
SchogI, ills ^ehlnaq, DepL 3t4B. Chi- 


liA&B- Bay-x: W«r Uma pro^'in Emm 

leadifr^tllp. AmaUPt kelrctLoo of ELpo-t 
EbU cmneTMi-LaLca, KoFfUfi Tfl- 

flex. Arnufl. □cv and iiicd atfll avaklhble. 
Wrlle for quoliUoiu. tUitiifBgbnn iruar- 
ftotcfld OT Four money TAfunded. Bmi buyi 
'em. hLI* >th. tmdea 'ekp. Bom CamerA 
CObkpaUF, DvpE.. AO. 1TB W, Madison iS%.. 

ChLeaio, JJIjpoLo, 

Have You • Cajneni7 Eacnd Lcn erote 
for recent number of mir talR maiciiMnn, 
BhdviHR how to bLfl.ke better blcELkrei and 
aak-ki raaney. AmerLoun FJioi-qfxiipby, li4 

CncuPTm Haiipp. ftr^'l-on. MruJ 

CASUl CpcrE imsh f<ar icp.rii.nnu,. leiuep. 
blnocHltn, mDFLe ar idjjhd pra]K- 
loc3. .^nd t«H dwonpIldD by miHL. or 
■win for pnmpt aah ulTer. D\-er 30 yean 
ni dEpeo€ip.btLlty Enpum Ikononihla drat^ 
IniB. B&U- CaoLera, CmopPriy, ITS Wut 
Uaduoo fitrrQl. ChlOPfV. llllDOJs. 

rilOTD FITjiaBING 

BIOOE3T II. <H) Valua tn 3Ek mm. AnLxh* 
Ins today. 33 cxp«$ur« Tim Eratn 3 '<:ik 4<.& 
■a b la rue men 4a.; deokled, cokbniacd marilni 
BJid OBtr. Elfliitrcn expoAt^res Tfloi olTT* 
lean axpoaun apELtA bEc, Frei* maJlan, | 
ExpoxLire tvIIp In beauUEiit daeXlad -cob- 
lACL JlnLxh with, emboued Pride mantm- 
35t. hfaJlbqf Fttm Bcrvica, ililtA, 

cbJc-fluo e&, ^ 

ROLL ti*iFelopMl, printed. ccQarfft'meiH 
nnopan. Sric, -LrlxL ReiprinLi 3e. Modern, 

J4W Sri. Sevent h. Way E TOiKl, I]|. 

IP*TBO't>P4irrQHY OQrr^-^k cnlarEe- 
mtCLiM Erom pmtr Ea.voriie lufKiLi^ve. 
Akyian4 Btudloa^ Dene 411, DepL 
A.^h^'VLEEfr. H e _ _ 

36 fsit:! BiuLrhiinit enlafacmcnti 
from SSruETk. fine g-E-uLtL deve1a|ied |I.3 Ep, 
j| axpribum T5c. FlkoUiahop, Linton, IneL 



nEPniffie. ii r«r 3&c. m ror m. lioUi 
developed 35c eAcEi. EhhiEmjiafl .^[.udt^ 

Boa 33 IK. Fgrtlk Amtwy. S. J. 

.fTEEIi: Vrmr farprLbe i|ar'j autofiraphed 
Ikicbure wllb EflaL 9 exposure ral] lievul- 
onedl, locLudjriB 14 pripti— 35e. UollFLinIa,. 
P-1350. HolJywwML.. Ca]lfornJA„ 

FK^C (lamplnp poataga PUmp ptvpto 
liriVEle^. OrafttLU. BdX 1113. LjLneaaCer. 

C.ftlLE. 

j-ts FtLAr iliibJwU. Il-is Tip. 
etaenp. runce Be.tVJCe. 3191 UddCariaLe. 

Detroit. MIEII. 

POTOe^AUFti; Free Aompl^ L.iEEJmr 
Sloan, Dcparljnont 4, La FtauJl, Vfe&t Vn- 

clTna. 

1.4 SFAicKLllEO- LII-EEDne prlnlp, | braq-^ 
LiftU HoLLFWood ciLiarBoreeavB. Ijih Ix-aib- 
CTloor frame and photo vmLIiet onlF ^Elo, 
Fre« ptioto aLbum with flrit order. Life- 
tooE 4Utdlo*, 0npL A-|t33<9. Des MoLncs»L 

lOWJL . _ 

EIQirr Sjurkltku rrilsTBHimpnlx-^ 

>1.00. Thif!- tw ™. aoe eacii. Ten iai" 
cntarieEUenia 11.00. Pour only 50c. EtClier 
ixlxie ml cplored each ealr*. Five lumbo 
prLnti fSlbxE" enEartementu^ 2St. Soas^ 
ohoU PopIftS Ten reprints 35c. Em- 
pltT PhoEoa. Adumj Cenler. W. V, 

35MM, Fans: Herq'a flqeAt -ilunhlT PtV[>- 
IdCLbiylLLtLl 41 IdWnlt cent. 3d exposure 
flne-silijn i^evptopfcl rDK-301 and each 

i nolure entackted to Larie lal s±u 11.75. 
:li;jiS--DnJj- fl.afr. ii* tiafaettr^n ffimran- 
t-eed- 34 bdtJr OervliCe. Fual[i:l brings, majl- 
ec, Mlnkfitudlo. DepL EB. 2131 Sencea, 
W^l^eld._HeW Jcritry. 

QUAlItY FhotwEampi E'rcrTn any 4T<4P^ 
nhot* ii.'OO m nimdrco Bpeelahat, 93- 3(1 
Rwd^Smlkura-L, New York. 

EMBOaiSED GrokEe-edic Chrlelmaa 
cardi jncJudlnt envLHopcd froEh your owb 
fiEigmtiik, 35 for 11.35, 13 Eor tRc l^n- 
plcj — 1 for 3Ec from «ke ikefeaiL>Fc. Film 
C^apIlp-I iQmi^e. Dr-wey Ave.. Rochca* 
ter. Ne w Yorfc. 

J9 HEAITTIFIIL □rctelie deCUedEcrl 
prtoLf and two enlariements wUb, Etrxt 
anlcr 35e. Owlpliotn Ml. WeaU^erfofd, 

QA^LahcEna. 

FILM D^etopnd, e nibum il» ehEarve- 
inenEi of if Hpatklltii pnuu, 35c.; i xoainiy 

*r0 enlarKcmEpta. 50c. fteprintg. raeh; 
ConiMt prinu. 3c ; aJintm anlarfbniflntJi, 
3c: in6 Hilanementfl, 4c. CTiyatal SLUiltnd. 
159-F . Roflhford, ^nn. 

FILMiJ ^Inrard E.* dflubk P\TA>, 0. eiL 
3De< NesaUve- ekie, 9 hi. 35«. FLticab 
biuiLlLy anr| fuL oervice guarantrpd. C-& 
FhoUn, Boa Ho. 3lH. West dlkcster H _^_i^a. 

VELOX DeekJe repribla Etc. ALc-lbi dereL 
oned. tvo dccPcLfi edaed prints each neat- 
tave, 35c. Two 5lT eolaTletnenCa 24i4 
lauromer:a SCmjiPr Upinnviile, 5To. 

FILMB SelcTitmcAlly deyelciietl plua 3 
beaikEJlul 4x9 cnLurtcmEtita. 3lh: pympkte, 
Photo-Bfl]~v1o<], IDT Downy Et., Newark. 
IT J ■ 

OIL Cdlcrlng; pbtiilpf raptu * faseane-Uni' 
hObbv or proU table ^Id«oil Leam ac 
hume. Eoay aUnpIkned loEtlkixd. Frevkmu 
pjcperleneE onitBCEExary, Bcnd for free In- 
fprjiLxtion Bikd reoulrementg. NaUonaL Art 
BchcnE. 1315 Miduemi, Dept, 313B, Chh 
caigo. 

9 BEAtTtlFDL Eninrwed prlnta ^nearly 
bO&teard oJael or 19 teiUlnf prlois 35c, 
Umm. roUx eolarEEd ft CHI. Bur- 

lon_ BtHdU»,_ 55_-M^ Jn*w YoMl ^ 

lEdlCGDIATE ServEcel FiCULrefl relumed 
HFaD day order reoefvefi. BtnubJuK low 
orr-waif prices E Elkteen guaraxileed doi:k* 
Jed-edie Vclo* prints from roll. 35c. Dr 
ode colored bt EWu ]?tOlb. eiiJKrvnmcn.tx fm 
With I dectlfd-edie pnnb, 35c. ID re- 
prdibi Efcrm nctatlki^a 35c. Candid coll* 
developed. lirft#]o>^Eye limed, vaporated, 
and cnla tired Lo 3x4 oA dcckliHi.-Edge Velocg 
np.prr — S0 eap 3Bmm. 11.00; 15 eip. 6Dc; 
19 tx\i. Nd. 13T, 50c: E ckp. 11ao4.aoL, 35 Cl 
R oprlnU. W. OC pach Wt h*vc pnw. per- 
lect OEmm. fltoil Low prJeea. Free mall- 
ere. det>fli On tfequesL AmerLcaii ^tqdiHH. 
Dept. DM, LaCreasE, Wfj. 

BEAlJTlFUL 4a5 Flctuiea 31.2c each., 
from 111 akid 130 JUigatim. J'ixll^ Ercni 
aLL Dliicr Jitiea, All vcftk aitarantV'Cd 
Qvemlfht urvLce. Ro-1] developed aakd 9 
tilClUCB- ODCl HcSI 13 pkclqree -15c, Roll lO 
plpiuFH OOc. EhlarBcmenti on doiibEe 
weJtlkt portrait pap^t 5a1— 30c 9kl0— 50c. 
CMjIm made from any PlPtUPO lOp. Paplftc 
VhQlo Bcrvloc, B«E 599, San FtancUcpk 
tjiLIL 

TWO UeauLtful printa from each pictum 
on roll 3$o. Twenty tvp rearg or eatixried 
eiiibamen. QuJele acrvlee. Lena Photu. 
BepL JancsrlLLc, Wlscoimra. 



THREE Prlate nob lopd neivilTO. | Co 
a expoBure rolla. lOc. 13, li. 19 eipofluro 
folli, He. Repriub. 3^, Fred D. Easl- 

maii. Bod e , InWa, 

BjliO SILK PJMeb. rbiaraement'^'^loL 
E^od. negatlire. living HLud£b, 40Q9A If- 

Tlhir Park. Chacaeo. 

EVERY Pt?|-uro in enlarfHDaELtE g 
iparXllni dccUE-edi:e Eolarieoi.pnEa and 
n>]l developed coin; J19 IkU QF ikhall- 
er; enJarm rcprJuia Iq. EnJano Fhoto^ 

Pox 7uaU. Dnxbwi. Mo m. 

DEAtTTlPDL ShEarfeuienL frooi eads 

E lclure on roll 35c. Roto Fhotoi, 

BU. Janeivdle. WU. 

RO^LL Film drvrtpped and IS^pyintiJi ot 
o prinCa and 3 etilatgcnaeoii 39p. Drr.xUd 
Fbo-iq B crvtc E, ^M_[.-._CFys.tal Lake. 1U_ 
PHOl'OOItAPHY For pSf«ure arid prof- 
JL Frrpare at home. Colonidn achnl rd- 
ucatLod MifflcdEnt. Wrltfl Tor Intormatlom 
■hd requlrcmentB. Aincrieao Schpol of 
FhcU«rai»liy. 1315 Mjotilfiua. Dept. 3153, 

CbJ caro. 

PHOTO Qiilde- Best p[ Pbnuiiir~^fl" 
obonppg Maiarfne artEclei cd j^boiovraphy 
rnpnnted au 191 paie book ll.?9. Popular 
MnehBhlci PtBH, (C-431, 300 E, GhLarldL 
DfiLeagi 

MOTION JMtTl'RTS AND SOTNO 
EE|A:iPWENT 

DtlABANTEED Frcib. Sbitn, him. |9.« 

III ipCKils Dqivri. Eoo^B. H.I5 three 
j<|H70la duuble 9mm. Da lit? Idadtna, wLih- 

DLJi JptoceuLnr Ws]] J^hlp C.O D EkO-B, 

JBI5 CentraL K a nflaa City a. Miu*url.„_ 
”Nl:WA 0< Che worU."’' eeniica, w«T 
emi. dmQLHi, 9 nod. 19 qloi. 3e aComp. 
Eietil Home Mnvles. £34 AcUlD. TokflU, 



JIM at. Client filcne. R.'cfpw. MM N. 

Calvert Si., lialtanmre. 

BENT ily Week. £mm., 14mm, ALoia, 
35c u|j. Uaybwk nlm. Z337 Hepburn, Day- 

Ion. Ohio. _ 

OilTBrANniNO 9jnm.-l£q>m. ‘Fll?n*S 
LfBla 3e. Dcmeey. 1913 Skwort, Y-Mtbd- 

lown, Ohio. 

SENSATIONAL!; "Otvcrilon.,"' il&moqr 

B rI Aim eat-raordlnary. 9mjs-, 50 fL, 
.DO. iiditiL., loo ft.^ (I.QB. Comptela 
llsEa. -iiMpIe, dime. Jenlinfl, 399, Elmara, 

H. Y 

ijitVeLqF You? own moTlrg. R»ve ao^i-. 
We buy IDliltil. or SDoidk. catnfJt-a rpuolx^ 

OiToera D o., iJavrupgrt. 

9-1 9MU. FJliDxxubjEcIa, Black und| 
white and Hol-arr v^md or Bdlent. Larant 
BeLecibui ever eethplfed; T5e lo MDO. write 
r«r new. deluge ID-13 eatoLow— iirefiiMfy 
jllilitialedl EUe H'C-oln m: liacopfl) pefundnl 
hrxL pijeiiihRSV. Hollywood Movie SvppLv, 
Hell yWbod. CallfcTTila. 

J BUY. epll. arm. orap. S.O.r.. 9 and 
19 anan . illent. Rac-galii llat ioDnbliJy+ 
Harvey R, Ina, ln>T ajg, Broerton, Maia. 

HOW I added aouard to my Dum 
^tor. InfCHTmataoh and abetebex iJ.Ou, 

n. aarmfoe, 3ZI4 Ivrvtwi A?e.. Bnwka. N. Y. 

MOVIE PreJectore fbtm.. IDmiu. mught 
atid 40I1L Uoiled., 3300 Lawrence, TpWoo.. 

Qhaa. 

OCVE1.0P Vour own mciriw. W'i. 
CAtaloiue. Prcniluhi price* pAld fot dcu- 
Ur 9S camera pppots. Oenern Company^ 
Davenpon . Iowa. __ 

9MM.-I6MM.' SLlent-xifutid;; all bUnt 
xlihJecCa. Filnu rented everii''a'here, Frea 
caialonue roaiuple nUfi JCeJ. Oarden 
Fklm, 317 Writ 5fnh. Mew Vqrk. 

tl BHINQB "BurEHTlu" aoMrtDieal Imm. 
Dilorfiil tJilea! Duar^nleed. LcM-ofTafl 

FJlma . N evada. ICiMduri. 

9MM.-1BMUL FHbu. Free ealalorue 
rxRmpk film iDel. Fmrkway Exchaakve. 
Bdl EOa-Eerti Parkvray, Brooklyn. New 
York 

IDldM. Flljnd boutht, exebudicd. CaL- 
■lojnie. Paramgqnl, 33J1 ^jplcr, Danfi- 
POT?. lOTg 

l^W MiVIe flLUix-i>''La]ie prirnff Dfmql 
from lalMMwCory. Free Uatl Berycii FILhUh 
L^, H, _ 

ALL Muka ekmera flLoui. 140 El. ttmoi. 
tUlH. flmni. 95 ft. doublo *1 ?5, D*vivL 
npliu Eree._ALb co^iitete wiffvlc mahJccU 

B-kTiJfablF, ^ ‘ 

sga ■ 



. PtCT catnlow. AUr Film, 

3tlk Ave.. York. 



LEARN Movie projreUon. iqanaaemeqt,. 
Free catalog. Give age. Tbcatxe Ixiali- 
liitf. TTimIra. N. Y. 

SEND Stamp for 19mm., 9amiiL caCa- 
JegUC. SletlJlii'l. flia NOrCl^amiatjoii,. 
EAGUkD, Fuauiiy] vaalo. 
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POPULAR MECHANICS 



BASS SAys; IjeadcratiLp ia tbt tloi □till 
is in var times. Here read^— 

your choke t^i S mm. nrwl 16 mm. »p^- 
r«.Ui5. Wnte uufiiiiilfltrw. Vour oEd 
e^iiLpment ks vartl^ reH money hn iTm-o 
— dCTCTibc plew!. Or we buy (or and 
amy immtdlAtelsr 031 recKlpl. Write to 
]intli|Ufrrter«. Bom buys 'rm. lellt 'rm. 

IrniilE^ >□!, RaCiiEAcCJOn iffii&E-BiiLctd; OT 

your motney forundetl. Bis* CamerA Coen- 
pany. DvpC. A. lit) W. Modisun 5t., Ciil- 

ogp . IlllDatD^ ^ 

K^~djUN3 16mm., astrttrt. firnJcctiSTB, 
esimcrM, CllraB. Avond, ^47 B-th Ave., Hew 
York. 



larsic AVD HCyifAJ. lSrsti4VME>lT6i 



PIANISTS— Quickly Improve pkylni, 
teel3J3ie, aJrJjtrvtLdniiE, aci:uTBi;y, 

Ing Uirotjfl'n mentel-ErkUdeular oo-Pi-dlpa- 
tlacL 7^e Iloqkietr ttrofidTcll BtudJoo. 

Dtpt. -tu, c&^'3im. CbI^; 

FLAY Hit awlPR^pLaiw ilylc!: Brnd 

dJiiip foT Bimpfe BTTAnfomenlJ. tumic- 
BtLily fnldtr. OhjinCrnJirn Studioo. Ifrl 
Klmbal] HaJ], ChknirA t. I]]. 

ACCORDldNS Buy Bj3d d^ll Al| 

lEULfctfl, nrw-UM’d. 60^; (UMOOint. LorffE 
jlctclt. riLHQiiUist cutilDf:. M-viro Accordion. 

43 n orth Albany . Clai caiw. 

SONaWRifEBEr Worda or melmllti. 
WrlCE lar ata3a±jui cxtinpcRjnB offer. Pour 
of my 3onK alorw sold over bA.iI uUUIdu 
jjlnonciimipfi recprela. I«t by Victor. Be 
convinced now I Ra.f liLbbtkr, Ci. 31&1 

Mo, Av ck- CtmaMTO. 

50NO Fvrru wantod. Free eKarodnatlnn. 
McHelL, Mu-LeC nf iliiitk, Jbig-Fl4 BOOlttl 

Ai™n<lrla. Loe Anudea, Calif. 

POEMB WanM lor miuLcal arlilmr. 
Bend poem lor ImiDtdlBilO COPSlderatkOfL 

Five star Miule Maatcl'I., S3Q BeacDn 

BulddJng. pp*ton. 

80NOWHITEHS! Brnd. your poem? for 
our oUet and freo ^''RJaymiiiE PStlioruir/.'' 
tTiarMiATBj>n rccordte made. Vanderbilt 
Music Studlw, Do£ 119. DcfiE. k^K. Coney 
l^lflad. N. Y. 



BEFORE Btndiiiit y^iur po^m -tp l^o 
to mufllc "koow your compour. ’ ^ Free 
brakdtt A l. Mono I n. BmohwwHi Ui., 

Hollywood 3i, Calir. 

^ BlUelC Cwnpwcd. aortia nuWaahcd. 
Prank 'WJld.L, MUde PublLxbtr. t^LOeSAEtr. 
^lana . 

Ae^^COADIOHS: Nrw rind lutd, bauaht. 
fold ond. rEpAlreO at wholesale pnn«. 
Cn-sb. D.nd te-rnu. Hrir SO paEc aEcpjdjfm 
meLbod n.3D. Del FrlDjdpe, 3D7 3o. Wa- 

bn*h. chicno. 

otrraTANDiHa aonsTwrlUnir tervaoe. 
Rarn-hArt, 133D l>Da 

]OWB_ 



OHCBESTttATOH Flano ArranKrjnrnU. 
Aonffs wrlUen. revised; prlatlngt. vecord- 
aPis. evplvaiAtlon. 9dth Con,- 

Isiry Wnsic, O-P-O, Bis* Ml. Brpofclyil. 
H. V 



eQMG WRITERS — WtHEe today. Frrt 
bo^et, platL Bone Eervaee, 331-0 West 
46th. Mc^ York- 



BDNawniTEliB — Free book, tend 
paemw. Varlrtr. EJept J. fialcm, Indiana, 

aOHOWR-ITERB — aend iweiti for Imine- 
dkatc- -txainJilBllDD in4 fece ThypilnR dlC- 
tlonAET. Hl-ctiard Brothen, 31 Woods 

BtiUdlnff. Chk^Eo. 

SOMO- Poenu wantEd: Write for a:ree 

Snatructl Tf lw<?k]et. niiUlnlTia cpppetnnl- 
tJH. Ui3lted Music Corporation. De]»L 14., 
Salem, indltirm- 

WANTED 1 Lyrics, melwiaw fee senaB. 
We ArrAELfc. publisli, sf-Ll. BuperLor Beni 

BCltdlOS, FaiBAlg. M J. 

BOND WRITERS. WrLbo fcr fioE booklet, 
profit lllRrlna plan. AJH«3 Mnflic. 

Efljt FourUi. CJ n el nn a ti . onao. 

OOOD Mn?k cnMpoted to tood vnrdji, 
R«tliuld Wittier. CbAUiBm. Rew Jersey. 
fot^aabed aPl^. 



WRITE Sonii. Bli money and zepaia- 
tlon. Waltr (or Ipforcnatign. J. Onrdon 
Pub. Qb., 7XiL N. Hnyne. Ave., Cbacafo. 



aAt>K)Sp 5UPFI4E9, i?fSfFiicno>; 



RADIO Servidni hlciLs; dlacnnin, cir- 
cuit CKplanatiorw. SwAkt. ]i>c. Supreane 
Puhllatloas, 3aa BouE b JpITe£iOU._ChIciiRn. 

CRYSTAL RAdLo CKperkmenten. Write 
HewleEl. M E^t 3fttll at.. Mew Yurt 

REVIBKD Fkn^ 16 lonr distance cryElal 
with ^^Radkbuildi!^^— Laboro- 
toran, 1fo^-U ?tth Avenue, Oakaund. 
3. CaUfottnia. 



LQWEflT Priem jBdk tubr^. pflrt^. con- 
denser?. Frve bargain Jislia. FOEtfr, 
ill4-P McOec. Rnn&M City fl. Mo. 

FREPAR-E YouTBell now Tor a well pay- 
jnv rndJo ponitinn nEter the war. Obtain 
your FMTC COUiniiErClaE ra.dlOEetEpbanc and 
telc^aph ILcenacs thmuffJa our borne atudy 
OOtltsee., wriELen fur tbe maa Whu hjik 
forsott^n bJeber mathemaUcs. An eo&Lly 
TT-nd. rnjclly undrr*t<> 9 d can™. Modcni-tc 
tuJLion fee. WHir fnc ipAttLculata, Anicr- 
Iban Rad-lo tnftltulr. 4i Ea^t Zird atreEtn 
Hew YpTlt, K.- Y. 

RADIO SerVlCr Olcn and. Eje.pcxiineri.Erni 
Bond for our giant radio catalogue. S^^e 
dolUn.. United. Radio Cow ll^DU), New- 
ark. N. J. 

DPPQETtrSTTIES 

HUSTLER WunEjcdE to Intrpduoc. 9CIIP- 
ply demand for Raw-telfeli ikeoessitlcs. 
□nod rouE.eji op^n nrarhy. Rairjelffb mirth- 

DdS gt'l bUiiinEaH. Nd JtrlllnK r^iprrierui-e 

nrrdrd Eg Ftari. We tupply salcB. advrr- 
IllJnt Ulerature — nil ynii nerd, PraflEt 
Khonld Increase every montlj. Law prices; 
iend. vnln»i cnmpLrIe KITlW. Rawlelgri 
Co.. DepL J-Oa-PPM. Frff-port. 

START Home bUSJni^ JmLklne !itBinziry, 
plnqurs, prE. goods. novelcJot. BOUMenJee. 
concrete pULtety, iarden f-iimltiErr, ArLin->^ 

dfll maxbk [toorang. lltiuLd ruaTblc. Make 
yOUT 0W3f Jlextblc mnlda.. Amjii;Liig pxoAtt, 

Valuable lolder liee. CreatLvit Pub-LlEbcte, 
fPMIoi, O-tmeoe, IllJiiolg. 

LIBRARY DiLiLnej;; gpportunltm mall 
order Inrormatlon free. Clark System. 
Slkood City. Fenna. 

Bib Pnylnp mail order buelnras irTybur 
own boine. Free UEeruinm, C. Matn#lca. 
Q^l rard. IlllnQls. 

TIFTEZK Wondctfpl biulnesA fprm.p|M, 
S^e. Ouarantecd. No Reland 

CanUre. MS- A Fourth Street. Leominster. 
Magsaenuaetts- ^ 

profitable PmqjnKltinn tn mall wEt'" 
Ing. Free partlctUaci. Jerry's ScrUee, 
Box ^fi, ktfninnaiicr Ffitte. WiscoiMln. 

RAISE Ouinea pigs at hbnu. MlUliuu 
tHcd. nuirkrta everywhere. Booklet fiM. 
^ylCirX Galnea Fitr Fnrni., Hjiprville. Qn- 

17ROP Me FL Jlne lor details on afanlEJt 
nraflEaUE UtLill nrdrr bnHJ-niKX qt home. 

Dawson Snks Mart, 301 Innis Ave.. Co^ 
l^mh£a._phlo 

36d PRESENT Day CEporturU tins. Mjiic 
ll-Q-.OD e day. IS puBHi. 2 !k, Home lnd.uE- 
^ ?^llLP®-._30...4!- - .OCrtalLEL Nrhr 

GROVT Dwurfnd IrrM Ipt Jnc-hw tilgb. 
For roursell or sell. InsliucEJciiu iSe% 
Ctiarln MoO-uIrc. Box 696-0, Beatae-Il., 
Wtmh, 

MaRE Youf own Fleidbic Molds. Slat- 
bary. Art GocHDi, Noii'tlEJrj;, Axt^flcia] Mar- 
b|q Floorlrnr. Liquid Marble. Lktcratucr 
free. Kemlcn, Ift-iil. Park Rid g e, II I. 

MEN Over 40. Operate your awn refrig- 
erattotL xrpair shop. Easy woit. Siua]] 
capital requlrrd. Eaay. illustrated home 
course nJicws how. Free fcogklet. Me- 
chanlot PepE. FSO, 4TO1 W«t PJeo. 

Lds. Angele s . 

MEN, Heir 'a oppoTinnlty. Bend Me. 
Revive Df?t money □kiLking forenuM of all 
WiterCra bond sflap and JMlnt eku.ni:r. 
Worrow CbenUeU Co., Hdi H. W. i Avc.. 
flJlami, Fk, 

BUILD Your own busJjirta In Kiure 
tJjii*;. DrEalla omnY plan?, boots. JCc. 
Excellent 3M plsn Included free, Hvlsen. 
Eiit 2t7-A, HlckjvMlF. N. T. 

SZ FADE Mallordrr Enagaupe, J-a ernpi, 
li^VTen H<ul]gplk?rg. Rom-yllle. 111. 

EXTRA incuine— Flrpty mall celling np- 
portunJtjea. WrlEr Khez, 43fi4 N, tEimbnll. 
ChienBO. 

START A hente bJnJPeS-;i In npn.rc f|piO. 
Make txi™ money. Experience not eoaen- 
rial. LUeraturr frer. 1-1 If. s^hults 
RPD 5, Box a-A. Facea goula. Mb 3._ _ 

INCORPORATE Ypiir blJMSti™. DcEa- 
wore laws. Many ad^'antagi-n, frer driatb. 
Tax Research Purcpii. ine.. Delawaro 
TfUS t Bldg.. WliuiirigEpn, Dnln-aarf, 

Make Muncy at home In spare Ume by 
mall, itarE w'Jtb ai liEtle ns $2 ar v. 
ParEJculars frrc. Kroft Publleitloni, 112 
MadlBOn, AUHir A, Mlaaourl. 

COLOR cVnif^nt wKh chemicals Make 
arUstke ceiuetit aardi^n gmamepia Bally- 
wgnd styfer Sample Ific. HoUYWaDd Ce- 
inciiEcraft. |W7 Wondcxlflpd. HolLywaod. 
4 &. Cahf. _ 

GROW Drug plants onct flrg^ rich. BOX 
731. Kellogg, ickno. 



BELL Late txcln?kT bflolcE of instruc- 
tion by malt. Fubliehetx a-upply inappy 
elrculeri. Big profits. NO bookeiore CDin- 
pvllEJon. Ruj^h name, financial Educu- 
tlgn. 430C CMHme n w F aith Bldg.. Denver. 

KE'W. brlgiiLBJ- Few etnis «iuaxe foot 
makv beauLiful. durable, sanitary' ti^r^ 
coverings, lufuruiiauaa and saiPpleEi foe 
fie ntampn. Limited aultiorJzaflaus far rx-> 
celleni Duilt erder hualncaG. Unlvvirflal 

Mes. WoFtciidyke._N. 

MAMMOTH BJf rmuls, nppoxtunitk^ 
far IVFliT -mopth*. MaJl three dlraea- Ea* 
day tn: Lnuls. 3511 Eaal Thirteenth, Tulsa^ 

til O klatiQiiia. 

TOOL Designing uaya big. Hhhpc study 
couxae, Law ewt. EaGv terms. Fret bii<Jt- 
m. Ohio iitetJitue g| Tcohnotogy, Bex izi, 

Greenville. Ohio. 

BELL NatieiLtLlIv^ tbxeuab fnail order. 
Walaky, ]T3 MadJacn A venue. Hew Yarlc. 

MECjHaHIcaLLV Inclined men — Ou'jI 
and Dperate aeiLeral appliance xcpalr shop. 
CaoipleEc. ]1]u±tixiu>d course ahnws yau 
tiow. ■WeMIdit. refrlxpratloFi. motor re- 
pair. how to get busLneta. eIel, all phoj;n! 
oavETOd. Fxirp literature. Christy Supply 
Dept. 133. ZS3 5 H, CeJilraJ Avr . ChllUIfftt. 

LIFETIME Bualnoai. alaady Incame,, rc-- 
paJrlni an wing pmchlEicB. Boot Instruc- 
tion. |:l.t>Q. Connan. ll-t E. 74, Fort- 

Ippd, Qxc. 

BLULD i^iind buBlncsB by tnalL Btaiap 
apprcflawfl. Finns , TtwIp. Ckve- 

IjjiEj, QhloL 

BIG U-Lupy Make wwdcn bab^ Walk- 
ers. FlaEis 5(le. -ChmiET Company. 37lD- 

5Hih. Ban Dlet o- CalifurtiJa^ 

WIN With "BcheaiGr” tc’neiPrt. OpiMir- 
tunltles. Icicnmlxa; iwg iriagaTlnes. 72pp. » 

ju?t 10 c. The Sehemef. AllJaniM. OhiO; 

Q^CK Blgn pafnCngl' Use Ieeief pat^ 
terna. Avoid sloppy worlc ibei watE^d time. 
No cxpcrleEKO needed for ejiijert work. 
Write far deacrlpElYe foldcr. John Robp. 

A133D C^^ntral Avn. , Chicago ■fsn. 

OPFORTDHTTIM — Big miilk for one 
year 15o cg|n. Lee Ray, 044 i Sonch Hat- 

sled, Cbkagd , fail Dhn o l?. 

A'TTEIflTION: Requent gur new plan 

which, seta cajK Instead praoiiicfir Ihill 
parikuiari lop Arthur BroeHner. Bax 
m7._Waodfisven . N, Y, 



25c STARTS You In E. B. 

Lewia,. 3 .Igbp^tgn Fark . Boston. Mas a, 
'■iMPRlNTfs" far mailorder begShner-:. 
JnyoGUgatel M. Valchbk, luP^ Gerard. 
New York f6i>. 

$].W MONTMLy, Or tT.srv y*arlv. pays 
for oraneti olflce under yaux najpr, cg- 
opETativr OTHcn, 136 Lexington Avtaue. 

Hew York. 

BBCC^S Saya hclld ta yadl Vgyr own 
bOoa, yayr cwn busIncsSj TlgllL it ItOoier 
A maxing new mall arder caiinEF- ■Hhgmi YOU,, 
tlqy cJipltal quickly starts you. TbrlUJng- 
Iharatuire Im. Century. P.O. Sox 191. 

J^ugatuct. Conti. 

Mail order '’beginner's "Buslnuh De- 
velopment Plan." "ProfllaWc Hall Belling 
Ideas." ""FroflEablC Mall Advertlning 
Id^iox''^ chow how to make the maU order 
business iiay! Ah ibcpe P-wtopjeL. Quar- 
ter. BntJstactlon guaranteed.. Alauphn, 

La Faye tte, Indiana 

KARAKOL Bhecb ajMi bNiiRuhlr. ’Write! 
AddJa A. Knllfj. Maywgqd. CaUJornla. 
FORGET CiqjivaBaing-! Home tnulncae, 

S r-opto Immense. Atnaxlng dctalb, 3c, 
erilcg iSi, DrjLffer 33P, Butte, Montana. 

PERFtTMERB Make big. ttulck and 
steady luoivey. I fbTulsh caoiglrte detailed 
Mutnieiton?. Don't delay. ’WE-lte Dr. 
A’bell,. Park way Bldg., Pasadena. Callt. 

PA^KQI Malt biialiLFoa. atait gn ‘■'ahoe- 
?4rlnj." General FubbeaLleihi, OBdJxiing, 
N. Y. 

OUTCKEST. ChfapTEt. shortest way td 
JBarn the mailorder bu5ltLti.sN, 4. Mb word 
folia RolTmBnn, 3740 Coy, ClbGa- 

naj.1 .jDhio^ 

''RQ'W To Make QiLoiple Mdldf and. Flas- 
Let Plagues," p-ratil In jwpidax qa-vel.tjexl 
bogklct. 2bc. Flostercratt, J40G B. 43nl 
Bt.. Clevrlaad, Ohla. 

INTERE&TFtJ In real plaatlcfl? Bend 
fllaniped enveloi^e. Box lo4^ OoiinnYillCi 
Tf JO?, _ 

DCBTRIBCrrE vitamins, mlfietstx, heallh 
boakK, WbolrAale prlcrts, National Dlol 
Com pa ny^ ForlJa n d . Ore goo. 

CKaRT^rB: Drlaware' best. cheiHst; 
Ixf'C forpiB. Colonial Chariot Da., WU- 

piLn p tnn t> pl 

. Make ’Honey at home In spare time 
by mail. Wrltjc Gordon Fubllsherii^ Bdx 
Pawtucket. K, 7. 
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MAIIi Orasr husln*^ti alioiFfl you 

how to rryiti: nantitF, iJiMO gr EulllLcnt. 
T^adheh JjpgitMfcOfl*! ra«.U aiitr ttthnlilTUt 
— oat prnru'-cqtchtiiii; Fr-r? ■»- 

tBtla. N«bdD. Cg.p 32l Soath Walaa^n, 
Dept . fP3. ,-C!ll5^a; 

DRCrZTkiHNe,^ In B dJflC-UB vhiLpti 

BppqdA tg iirefitJia«nL Mi;dlci].| dLIII pliu 
bfciuriiiEL tyiin'pp.ttisi pfavc lUNBsaful 7-1111 
Uflunr afid dllLg C*wa. seaci PitpUfJ- 

Wrl-te f™: irec Ikk^IcIbL p. m, Wcl- 

■OD, TIae K wlty TavitlCutP. Dwight J]. 

AQEIi^S— T o FOBil gii^ llieraturt. Oaod 

E re^ltA. llgg^B lmiLEi«i. Uiirw??^- 

_t\i *AWHT. Vcrr'fc . 

& MQ5T Head EnolS ordBr magA^int^ 
Axtaiitid Cartier, W5A Noiih, FliLifl<i:l^ 

^B66. ^ . 

VfF^^U T^twrlt^r MBoJiiatw 
SJiiiplindd bwtH^Cudv'E'epiiirtEu; increm^ 

jng . C#Fitgn, Qhln. , 

PLA^ELX induilrad aET«rB iDdllAtddUB 
Ricn Bu ADOortunltT Ui iUrt a bmtnesiE gf 
Iticlr g^n. iciB-QuEB^iurJiai art ir-DodB. aav- 
rLEdt-a. Eoavfain. «l«,. IR Pla^lrx and Enar- 
blv imLtxEJtiii. 5e inatcrlB] naakefl tl *xtA- 
tla. Rub&ar mgulcU fgrnJa:]]^ Igr ^epd 
'DrDducCl'fni. Sana 1 1 Lti^ catmL'^ia L b-JIDRu Naod 
rDturns. ~Wo nrv nQW plndng' big clinEn 
ILtncp gfdjcrH Wltll UBnufatturEfa, WrLEp 

tar baLcFisUsi baoUtt laillad rre«. PLba- 
tci IndDftrUiG. Dept. A^ 1D&3 WBsbilDgtim 

A TP ., MpIt Ynrk. ^ 

KDW~Aiid'wiier^tQ etataLn »pLUL. rullr 
pxplnlnpd, parlieuLart larpt. ^Ux 
WBPBliOTaeH ■ OMg. 

E3T WAYS Ta matiB aicneTn Lei horrid lor 
efflee. nf ;yc]q.r DUi'ri. FuLL paFtLc<* 

utarb lJr«e. EUt« Cql, 3li OraEUl St.^ Htw 
Vnrk. 

litqDiD ;i|£Li:btc^-^-Ca|erfi|L, gtaziHlI MdU, 

hrusla, Borfl?! CarviLi»iLLlan Clwirn. njbLxir-- 
liullc dLOlfb. PaFllcularx Itri. UOtM^LS* 
IM. Hn-rT-icp-, Fri^n.rdJiTill^', lliinelj. 

PlatiPB HjfuLfltfl connect to « bftt- 
tBFj. No taAlu -DKBUAry. Goad pas^jQ^ 
biulRC^ mi hRH!4' plAUnf n,utPpnrtG. iHth- 
twtrl flklUru, Uaytburi., tcflecLPra-, aLL^cr- 
JPB Tidrran. Hu %hnp at empEnpneJ’ re-. 
auLrdd. OuinU rurciillPd. Free IPuaUet, 
Ounme-lal Cg.. Are. H. DocaLur- PL 
UqULD M*rbL«- JBaw-VbLbe. tnum- 
pnloiMl. 01ii2-pd. tTps^a^ed. C-omTH»lttoci 
HOOFLlLg. Lif-eUtSB WrAt. Apr cdSar. Nil 
i>riflrlti«. Flniable mflidA. PlBflt^r wr- 
ing. Dot Jutg tHo bJf CFioiHy nov. Full 
infortnallap gLVBP If-EE*. Write C^IPpu-T^ 
Bqx 7W. 3E, i 4ml». Mq. 

MAKE Monesr -at honriB ia fipatellaiB. 
Mmltarder bunilifcaa im yaur □ppartgnLLi^,, 
Start with IttUe iw *5 HI. ff-nT— ogifiz- 
iug Bli'fltara Oaat vtiif-lti WOtiJurd-. j^rEi^&ted 
!»■ wp*rt- KcafUiw lntoTrn-p.t.iiiin i™. 
Alfryd SLddaLL, AUzuH^adera, Calii, 
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^'EARH Uxtrii monesr at ti«ne" atnarc 

lltlLL]. Free dnCUlar dexETlbu I3T mgn^y 

mAklPC PlanG. LdeM-, tie. DnULLft atamiiL 
QiifflnE MjjJ flervlipe, ALh.am.bra. Cfttlf. 

Vi'AR-MONEV rn mall order. Huia 
ptoDle. ii[pa.F« tilde. InvutlBQlE- at uncr. 
Cutler FubilMUona. ne-RJIrig. Pemi fl.. 

IF You FanL to BVb.p^t>ur--ufrll aEVN>^tliLiLfr. 
xedd far BT'apperx Qujdr. [(.'f full OE 
QpporttmltisA oLl ov«r AdierLoa. 2Dd oorpy. 
Fttc- ndverltilnF. BTuppeH OuJrk, -DILI N. 
Bt. EvBJiflvJlle, Iiid. 

BOOEKEEIPEIIS Earn. tddEip^ at bemo 
^ILck Journal BjatrleB. EiUa, Cedar 
QrxyVe, Mdith. CardLLna . 

MOLDMAfCtHD— FLojcier Cftnttnf. Com- 
pklo tOVBiVASJi — rully IllUatraEun, 

Ideal gcTTiFc, HM-lfl. Fark K-U be. HL 

PREPARE Noiw tor p<Ht»ar period, 
fltJLrt prurtiabln buJineM dt y-our o»cl 
F ree detailB. Uobb. 1113'i] Ldduou,. PorLi^ 
ftuKjth^ Va, 

LEARH Tht fcnael ol Dialfang ttioai^' Ld 
jin|j^ iiib, bdBidesa, pm-fcHujnn. J. MlaUt, 
tBF RadcElffo. FfgylJ^nea. R. 1 . 



HELP Win. tJie var nrall Tbcn mtid., 
ydd'!! IJtc dlverlRK idirTOTA. TelJectOTB! 
Making n-iHLrklJdi etiLpEMd ilua iLCLbLe^ 
plAtes. Outfit prLHd. SprldYLe. Flat^r, 
VliO. Marliiii, JnqIanJ 



MAKE Elg nnouor— flibiro Hint uf Tull 
LLdie. Citrate from bwde, or pRlCf. Ex- 
perience bmieceii^ary. DeCalLj fTee. Oode- 
berL, lild Kelly Strftft, New York: CR y. 

IsOOKfi. Mngazlnrfl. dvportuEiltlra. ^0[^ 
SafiA, me. Thdmujtdd. {fl&T FAaL Jesca- 
ruine . Fbrt Wortli - Tescaa. _ 

EARH. MotieF fv«tilQ(B, eo]iyjbB and dit- 

pUcuLLdB midjd darliKini far aavcrUaeriir 
AOKtmzt, Argyll. WlBco-naLn. 



TURN P«bnJ« Inlo daliBnl Complcto 
pLaii. guAranSf-rd warfcable, 4pL Ci«rtrit 

jBuq^, CtuLilaLte, HJellL_ 

THOUSANDS OE 'krEJcEra wHolcsale. 
■■Supply Source DLml^vr?'" 1A&. Ideal 

Bervlco, D-Lq, Park n idgr, III. 

STAliT PrciDLablc mail buBlnesA, Uae 

f irdtoafiLodal teclinique. Hlali cliuj. Small 
nviAlid^iat. WrLu, Central EnieTprLaea, 

ddl., BLniMO Q. Kamoj:. 

IHa'OD secret '-K drLh Fode aiiUpEru'^ie 
lormuta, liJc pfcllt. make. cell. cp?t lAc 
aalldd, ^eUB gl.Ao yp, WrLtLcd. bh a tali Leo, 

TrLitTiictLonx. Pdd-b paid tl.OO. DLarnond X 

ProdblOtJ -. Box -itlJ . eiiibhn. Nelada. 

lii^ErVK by diatl. Wobderlafcip- 

parlumti'. Hagen, liSB^A Feden. hdux- 
TfiPis. 

turn Vear ■paTeUma Inter roala. Lit'- 
eroEure free. PlelDer JamltcnL P.O. 

Bob IMS. W «-1Hrntgn. T3. C. 

ADDED Ineomc. Write dittji. bue- cuUd- 
mI. oriaLyK cllaraCbcr Itiraugh body CtlCEU- 
Ixtsy. OitiJliie or Ifi tFPM 10c, T. QgoJey, 

B N. Bell, chlcagg. 

MECHAHJcaLLY Jdelln«a men — OVn 
add operate ieaa era! appUanao rei^aLr ati-op. 
QwiiplDte. LtluEtmtrd ecuirxe shm-^ you 
bov. WeldlHK. reiriiteralLdd, ifiCi-tdr re-r 
na.Lr, bow to get bualnr^, etc.. aLL pbuca 
GCfFcred. Free llteratmc. Ch-risiy Supply 
DfTiL 1L33 1. 38311 N. Cedtral Ate.. CtlLcagg. 

MAIL Order' buflJnwi maXw mgcwyl 
Plan (or vldtarj*-— navrl MUBUride, JilfOT- 
mathan iOa. Root, Bex 343K. Rgcklgi4L 

Illmnla, 

STRENGTH Alone — J* hdL edducli to got 
you wtiaC you wqnti Read "It Tt'a Wealth 
Vdu Dcnit*." Only tl poblnaLd, C.O.D.'i 
mint. Satinfactian BusTanLerd- Eduda- 

tjdbal Bdo^. Dtpt^A^Homrr. X- 

LEARN MctRscaericf. RenvirkahJe drug* 
leu braLidi- Nq mandpulatlQU- Na Bp«- 
ratui. Unbelievable aImpllcJty and rcsulii. 
larApeniLtL- COrreSpOlldebee edbTuO. WrltO 

Metaaelence. D e Lan d. Pliwlda. 

OIANT MaJlfl et; MaLrsalE'uataxIne 3c. 
D^urtudJty nnaJl Ixet, ILarVey TcEpLCr 

CPM1 DecmUir, IndLarm. 

EARN Money at homol ThDURandJ del 
'‘H-™ne Worker MuBarioe'" trlla how. 
Baidplo, 35e. SlBeniore, Bex 1, 4B1T North 

Kuatner. chleaBO. 

START Lrocal or mall order biulriHi. 
Writ* DumaX Delltlow. W. Va. 



htlLLtONH Arc beJ'nB piiLd fur IdE'**-. I'll 

Bljdw you hnyw L4i caAtt In nn youra. Eta 
my ad^U on page 30A. 

rCRMULAS, FLANS, ETt. 



"LUMINOCE PaEut" abLtlej In dark. 
EsAily made. lOB oiPer formulaa, plan?— 
all iht. Sdany^dULking CdUtOo ISD IdrEdU-' 
laal tl.OD Re*llwcMnn nLlriara. fiynrmLft 
Ideal Seiyieo. atfl.^Park Ridge, ILI. 

3 MONEY Saving Eo^uloii. Make own 
anCltroexc, hjdmulic brake hi|ld Jind 
iKuncture procT Una. Buud il. T. Lacey. 

S. M?ohlBwu, Chicago. I lL ^ 

lid formulae And caialwniE m. 
Cur tlB' S pe claRlefl- BoaJJlft. DcaV]^, Cola. 

FORMULA. Athiete’a rMt’ Si>cdal 2 Ehc" 
VLgifand, Clicmlxt, d&SS Lad^un, Piita-- 

iHirib. Fenna. 

FORMULAS. AnalyaU, iroc llteratUTt! 
HiMardi. 330 Chbxl**. Orund HapIdsH 

Mich, ^ 

UAKH Po!^L JtrllJnfl pruducLi. No- ma- 
ch Infers. "Chemist Approved FormulEia." 
Lltcraciirp Irff. KcdiLcg. 1-5. Pavh RSdcCn 

IhlnoUj^ 

NEW Olanfl atimulatlna vitamin. ~Dir^ 
UlILx accoiaiM.nj‘ ‘■"■CoEchicJne" oRer. See 

"CUtm la lTy_." , _ _ 

YOU Can ma-mifacturc pfodiLcla aJmllaT 
td Lbuar well ad vcrUjseti. We lurniJili tor--- 
mul-M- br matebmg aamnlea. lict ua luior 

3'gUr ImibhirbiiEnlB, Write N-orTTLan N ^rll 

^ CO. . aiTS BtaUon H.^ pievcland.JJbifl. 

LAT££^ Faraidlm ILcCa, WB>ncn 

Wliit e. 13CU CemmoHiiu Dallaa f l >. T e u a^ 
ICELE&S leel Colder I Cleaner! Oheap- 
erl tiutrucUorvf Ok. DcRy. Coviag- 

idd, Ky. 

HEAL Mndulacturlng lermulaa. Idaba 
IrEE. Ciiidmlngx, Cbecuxt, Qoxflckd Ate., 

B-rracuiie. N Y 

FORMULAS — Lat^l. he?|, Ai^lyi4*. 
LKcratuTC free. Bollari. EngltkeerlnF 
BdlIdJrtg, CbJeajOL 

AUTHENTIC Pormularr 924 pagea ^hU 
Itiiiifatcd). lO.ODil money EdakJdB fcnrriui- 
|ne, ri^cLp#*, liulructlona. au^tltUtMn 
U.DC or C.O.D. florcJxn K.-35>, 

Oataldg. Adaoix hrawa Oo°ipaiij, OhraV 
nut mu, MasflBcbu&ctU. 
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WINETS- New Idea Himie Labdratorr 
Cb^TPlcal ^it^ and apfuratiu outhCa lor 
boinc rXperlEdefillhg. SEitd £e fer ILtarw^ 
lure and letaii Fupply CBulogue. J. EL 
Wliin Oil,, -Dept. flllL 134 W, iird At, 

Hew York, 

"'laboratory Supplies it wholosBle 
prlcHL CbetdPilk-yr tnaldgy. pbyjLl-ca. Unln-- 
icBue, 10c- NaUcmal SRlentlno Co.. IM 
^ Narth A*i. , ChlratfO. flatabELihed lMt 
FHEE □atald'g; Cbed^iryi IdlnEiaJjiiT. 
biology. opUce. Tracey Latraralurl-ca, Ev- 

amnwi, IlimpJJI. 

COLGMlClHJo— Eyolull-on c4iemJ.eal cre- 
ate new mutant plaj^Lx. lUdalrmtcd book-- 
let plus Cxpmmenta matazine StL. 

QuesLe k, WEllBley, Ma.vt. 

FFEE dbebitcal i=ata]ggde, '^nclwe ?C 
ptHtage. OroanwoDd, 399 Broadway. New 

York 

CHEMISTRY LaPctiintT apoarattia aihl 
ehucntcala fur IndiLitrLat. analytical, aiul 
prl7Ato cxparimedlal labormtdriB, Crmi- 
dlEte cbfmlca] laberatorr aumly agreioo 
tor ccjT'OspohtEunre xehdfil atudmia. &end 
3d for free 43-pBge -caUlDf of ebemeEalx 
and apparaitu. Di-pt. M-Il. DlologlcBl 
Supply Cc.. ilTB Mt. Horn Aye„ Itucnea- 

fecf. Hew S'orle. 

aPtCTROscoPE For Huiclt chemJtal 
Adilvale 13.5D. EutllOf Sam. CaolEifacll, 

California 



HELP WANTEB 



crnEP Meehanlml enEinecr. An alEtt 
Cdonpcbcut ra-nid rianufacturE-r piKEntlr 
ej^RELiod In war wofk, bui with a plan for 
atable pmt-flrar bitAinCM. h«a a VacaacT 
l-w chleE meebauleal englneEr, Man einie- 
rlErtced ia radla and eJectlOlllca preferred. 
Rilary commemurate ta ablUtv. it prea- 
^Ity employed In war worn m. reJEmc id«:i* 
be obtainable. Anply TerapLcton Badlb 

Campany. MystlO. Cdem- 

ACitD Men — My plKn laakcc rddney tCT 
ycu. OeLHJlfl. free. Mi^sfain PrMiueta. 134 
North Main, Tulaa, Okiibcma. 



AUENTa WANTED 



CHRISTMAS Catdfi, Make 15. DU WlUi 
tvr.TTf ten tl.m aMcrtrneati vdd miIL Free 
aamplui 59 Ecr tk.oo kaapriat cardA. WrIUi 
lO^Bamp^ toemy,^ Howard, P. ZLLLi, Pr^ 

PIHrupg~|fl5 "uiLitafy-patridUc^ Wina 
jEWiUry. Saniblr4 11.90. Clover. Mnllix. 

AGE^rrS — SalcBinen. DlAtLdCtlVe i-i- ml^ 
tion?L 31 Cbria-tmafl caiibL ti.ba, is bom 
iE.&O, Total la SOd Use:. filBE^t 

mail iKe. LE okEpiical write; Specialii-bx. 
9a 1 , hrntui. Virginia. 

at CHfelSTMaa Fflider boaoB 50c uid 
II. N. ReuLE up lo lihJ'. prafiL, Write lor 
IreE parllLulacx, Jcixy'a Card Serriue. 
Box MenoibCbee FtaJlH,_WLhpunB:in^ 

BIO Money tmYLdB- drElerx; fblrCa^ tlB^ 
a<tx. panEb. locketa. sweaters, sboea, lulL- 
forms. etc. SaJva niuipTdecit Irrc, Expe- 
rLeime ijnn4^W*WirTi HinSTOd, 4933- AN 
Lincoln , CTUc-aad._ 

UELT Saoiple jic. prJCW 3lk fl4 W. Bal- 
tlmcrc-1. Md. 



CALL -Od Eriendi with MiwatlOflfll twr- 
aonal Chrlstmiu cants— BU tor ii.M up. 
Feroonal alaLionETy. aLmv nuLanidcfnE 31 
cant II fHJ itK^ortment. Profit 59o. Expe- 
rience UQneooitaaTy. SampEeii oa appro-Tol. 
WallBEc Nrdwn. 3M FlCth Ave., Dept 
A-31, Hew Yiwk. 

REAL Live Mexican Juniplnf benna. 34 
—25c. IM— ttSc, aEH^-%a.M. iKHli— *3 M. 
J. J Fnmk. frlBF Palm. Roexror d. mi noSi. 

ETART Your own biuEu-eu en npr mvl- 
(«]< Aliiwyi your own buia. HuofLrtfda ay- 
erage 43,004 Id |3,-lKia annup] u[cJ| year 
STter year. We SUOSiLLy alocka.. eqaipmEnt 
Ob trcdlL aoQ humc ncotiaJti«. Belling 
experlenco unneceMary ta alaxL WandEr- 
lui cppartunlLy to tswn niemant. profit- 
able buflineaa backed by wurld wide iuduB--- 
Ixy. Wrtoc Rftwidrh Co., Dept. J-U-PPItf. 
Freeport, TIE. 

LUMINOUS Name platea lor ddam. 
Shine brlibl tn dark. Agrnla wanted. 
Rarvey Richard, TO Oliver, SauihbrsdBB, 
Mwh-. 

AT Last I Sometning new add Beb^^ 
tldnal in CLitlatmaa cazdo-. AiniLzLn.g "Qll-- 
ette" cards. Like cosily cdl palhtnEBO. 
HeVci: bdare OlTered. gracrB fast. 

Bea-iJtlEuI 50 Tor II tarda, name imiirldLed. 
19 iithi::^ aadoTtmedUi. BIb pcvfitK. Baniix, 
UampleA an apprevat P^IT-O CO . 3^943 Lo- 
MiaL, Uspi. 334. St. LdUU. Md. 
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POPULAR MECHANICS 



BenJ-i^n — Stll AmcrLEMTl EHiEHt 
bnittlluL, djatlncCIvf ErndiM^U^ivi 
thTdf. PaxltivKlj tlJg-llML niblDlEISlDCL 
prLcH. Fth uirpk KLt- Pp-mt- 
cn.lt. 1423 East KJm 6t™i. actatiMa. 

Ffjinj- 

SELXi ClirkBlmfla i:Rrd^T4iLlir- «xE.m 
criDacy'. i!m1 s:qhghua fcildic3rj wJttk iaiiiu#, 1], 
$^nsiiLlCmjjJ: i!E-]lifi|£ 21-C&rd tKiX. MKUT 
othtr Diff vaSuc n^MiTtrarnt^. (Tp td IM';;. 
profit. £xpcrL?p[:c uikkiUKuar/. Fret 
Aucnpln. Gnuiti-ci'n □tccLLfltd-, 

M-ernphta. ^>n r*- 

IlGENTS^nitt iooEi*y — lUn ntv—lVs 
hDti Ev^^ryont radian! pia-itic 

pl4qiJ,CK nf Itn'td bboo-. CbtunLLMJ«ni Ld- 
vk£ic«d. deliver. coIIkU Condon. 

]IJ'7p EJ-ppcr DbtIiv^ PtmiiL. 

CllRI3Tb[A3 CBTda— Bel] &Ch lor |1 vLtb 
E-f^nder's name LmpTlnCed- AmaUni eaLuea 
fcL 4]ilkk einj^ Dfdnil. Ab.p fjuL->ai;k!Ln.i!- 
boK ap«t>rtrnrintc. CcncmuE- iiaati nTcftb. 
No cxpe-irJ4fn.tt HHrdcd. Sajnp]« on np- 
provfl]. CBTdJdal CraitairerL Dcttl. ^44. 
CincjnrusCi^ Ol^kn, 

AQENTSi“ ^11 ''Champa" — Axh.lcUe 
champions fa?OTJi,« aniLuptLc. OoDd profl!. 
eC'Trhd)' rrjKuta-. S#nd ffKr clrcdlar. Ocnrrr* 
■dufl $amp[& Kc. Ctiaaii:>4 Ffoduets Co,, 
]7, Riifh ^t.. Cc1um.buR^ Ohio. 

EXTRA HiotifiV Itiis 2sla scLLcr. AH 

niErrJxants bar on sLghL Haavy baiclL 11 
no uJcs. 41.54 ptr qciuji PQfltpikd. pH?n 
BArteta. Me Atten. Tex. 

BIO Bariral'ns lor bif pjcfiu. Men's 
IpMJd iMuta 25c, aatlOi fl avrrcoxLt^ 54c. 
shoes QTvr ]p<i fciuatJonaL values. 

J^prrLEiate UbJleC-ESsary. Frrc iN'hDtKD.Ie 
ca^Bloe, Superior. 1259-JM JtSsTsoa, Chk- 
cagg, 



AQENTB — Write far Im n'hclnJilc tafiag-- 
a^lne price Jlst Owd compiiuLviu. t-en- 
ijnEATl^ repeaC xaEes. SupPILei; lurnjshi:d- 
BtATt EodAy! Send penn^ ^rd to MeOregDr 

MagBidnt Aicnirf, Ucpl, PklEC,. Idauitl 

Morris, IlllnaJs . 

AOEirnS; Make, sell Ebc 4 ores m. 5IH'r 

S rnflt- FuTlbuLS., biEracl'- rruLking nChrrnc, 
5d. Bohert PaTighinan. 135 Wood. Thi«- 

Hivrei, y!LchLxan__ 

UAQIC Btlw'Lm! hsa. SelLt ILke liltiL 
MaiLcttllir ignM ppT^e inta roomy ah(mpjng 
bbt- Bandy. eompteL Sajbvlca sent ooi 

trifkl Krlstpr,. 1 2fl, Qnlp , 

EpE|J-> N’eW-Uard elclhlng- from faiiaic, 
au'.o. store. Men's sukU -BM. Isaitier ioelc- 
et|i ‘ISc, nvcrc-oats 12c, drexAEfl t2c ladm' 

coatd 3Be. other barialm. Catalog free. 

3^'S. M5A B onaeTckt, Chlc iLffa. 

SFARKLINO Tknsdlsd ChrJstluaB sidre 
"IjTTW. rp^hgigpn mnltciM. bijsiivws. PAtrl* 
<jiic slogEEiLS. 4f]ai'7 prom. WrLu for free 
jlsL SrivergliO'. Dept. 5, 4^1 Ban?, Chl- 

cagift 

SUIEN'i IFIC M»nulacturlpr pruceEica. 
EjiripUdedt FralliabLirl Trade seereu] 
Prorils to l.SW'x. 'Lists free. Them.«-n-lts. 
4. Prcrla, Ikl. 

AMBmOtJg Srhw] BerdorK — Ac|| cjiua- 
nmEea the "tofA" kn irEuiuatLDrEi name 
cards, Beat camintKsLDmi. Prre cniila. 
AgEPdesi ffdng like rvIltlCirE. Burm 
Craftcards. Bax B5-L, PllL ^ hurgh, PenciA. 

CHRISTMAS Card agents. We undcr- 
Jiell ev^rj'bcidr. S« burji lE»tlgrr BclEcLtng. 
GlJtldTlng silver ''Merry ChTlstmas" bIrha 
brlgv T^FhntnBalc- DIeue- hnugz; kbitii4b. 

KLa^rr, 32 15 Crane, ClneLanaU., iXtio. 

nJATHlBUTOHS. ARnnt-i, prnnapPTit 
ronneeUcai available. AutoonoiLve neces^ 
slly. ^0 rflJnpflSlLncL ^]icli|i.lvc tm'ltOiT. 
Tremendous profits. Dettila. CtiampLaii 
Compp-ny. SlCII ^uth HabcrL-:pn. Uw An- 

ffglnl- 

PR££SITRE B-'bAVeS. STbEaikDDBl 
safety ravor aEtanhipE-nt AgcpEji. £ for 

iluaTtEr. AdJila^tHle-. 35PA Norlb. 9th., Co- 
lumdua^OhJo;: 

"SOLVEX" Band cleaner. Sells 25c. 
■&|g profit, E. Podhoj lck. MimlLcd]a,_lDWL 

EXCELLEhT Bldrllni^ far prip-tlnR sales- 
pnvn- D«c«]caiaanla bJLme i^Lates Jn ^toElL 
qaentltiea. AIkjo. makp money apnlylng 
InlUBLi oh Automobiles. F?r« SAibf^l-Bs. 
'"RalMi," W53 WiLshlngtop. Bc*t4n (IftL 
Mnaj;. 



FLA^''JNO Card 
SAmi^le game 25c. 
COlP 



OOl^S^ Larqufrrd Window Skgrt IcttETK, 
Nfv styles. Ahsclutely heautirul. Free 
sampln— eatiUg«uc. Alins. Wi Halst-rd. 
Chicago. 

AOEHTB— 3«ar^ Pram seiliiu geld leaf 
window krtlers: "tares and optcpf, Prw 
uunpl-Es. Metallic IjOtteJ: Cb., 4J8--Bi NOrltL 

^ark^ Chk«iq^ 

raEE ’■Water And out concemraies, 
makox flavgea, latlocu, shampaos, 13 prod>- 
utt5. labels, boliles rurpUhed, Qbslr^. 

E-M(ni> RxiiMll^DctrolL 

"wholesale Soiir^, W5.oan arUciHir 

Ftm dlre-cExny. MAy-B'bodt. il[t1 Broad- 

way, >few York:. 

ELITE Coklrctlop -cbnEains 121 glens f*F 
slarSbic own busluesa; honke. oUloe. De- 
scjlptlvo bwklct frcp. £iltg Cp.. SI 4 

Grand 3t,, H eW York. 

AGENTS; Stamplni Dames on Pocket^ 
key protectom. Baoiplc chrck With your 
kiobie, addreBS. 3&c, BU.mpln4r outtUs. 
EmblCiTi chEC'^^ cdieCk-'iobs, name otatu. 
Hart, Mlg. Co.. W Degraw St.. Brof^n. 

W V. „ 

eUHRJ^TUAB, E^‘arydai; and birthday 
nteUng cards. tl54-g FUth Street, PtilLa- 
driphia m. 

DO Toil waul axEJiXi fSr yEnir broncsL' 
tlon? Your ad In this yoacc will bUw lour 
jiicSsiapc before hUbdredii bE men SCeLlhg 
iMt-seillnk pradiioCs. Mf tolder "Hon La 
Secure Aaents.'' Is niled vklti nrool. I'll 
gladlv send jou ■ copy tpne. T. W, John- 
son. Manaser -Classtlted AdTErtlstna. Fod- 
lilar MecbsnJU Ma^aaine, 200 E. OblartO 
El.. Chicako. 

HIGH-GRADE EALEiMEN 

ADVERTISING Book IfLatchca, Amcr-^ 
Ink's iorfcs! monnfaEturer oE union label 
bodk maldies. FhI nctkloj; 'hm'. |.drirr 
sales produclEH- kit. Sample mautiea. 
CuooplfiLe cut cat.ta.L4v. 1^ Cxrlgr oambEnfi- 
tkons niBAea EEllIng ens;y. Commission In 
advance, Soperkgr W-Otch CompaPF. *534 

□ reenn'otKl, Dept. M-1.0, Cl kkcato. 

BLADES — Beat qualkty, laclory prim. 
DrLplk Irrc. A cc- Biades. BuTlA1o^. N. Y. 



(prnie, 350'^ profit. 
Box S43, Denver 1, 



FLATTNG OutAU for BuloparU, redec- 
tors^ CgnnEct to ■. baLtery. No Lank" 
n-ccessa-ry. Frw sample and bookJoL Oun- 
meial Co., AVe. K , Dccjlur, lEl. 

agents. Sir line incJu4iLng food prgd- 
uctii. Fast selling premlunt and bargain 
dcRb!- L-nW ptIChs. S«b4t card for blc ool- 
nt «ner with gilt. Ho-Ho-Co. 2T5T Dodker, 
SI. LpuU. 34 o- 



EXTRA ChrlBtmas prontA — Seod for free 
copy! lB-13 -nhoLcfiala cataloig', -ErxLli|.rinr 
MnprltU IknoB. box aBBortmodU, caJendArs, 
Dictum, gneellng rardi. ^ubitvif-lB-i prof- 
Uil Elfko, 431 Norm welli, Chkago. 

fiELL victory, aetyJee. MacArthur, Rbcn* 
cveit. American hag, slllc banners, taluo 
eiotk algiii lb atOiei, Lbwy., $ We?L Broikd- 
way. N ew_ 

B AT vjA wr.K' Bare veaI bibruey koakJng 
og^fnlng. FL!4 imih var program. OEd 
pcdr^eMlFe firm. DlSpl. -'F. ' R4A 391. 
bailBi-, Tviaa. 

EDVCATIO^'AL AXD INSIHLCTION' " 

GOOD Jobe lor you In D. 8. waTtIme 
bObBing. food and nrcrrpUon prgJfcLt, 
Thousands oE mes and woibob — all agds^ — 
needed foi* WcU-]Hj4i pizJEiDna. Alrrjidy 
built gr under constrociion are ofver 3 hll- 
Ubb dbiUn Wbrih M eoeda] and srecreAlibb- 
ak buildings, dining rooms, reception cen- 
LerB, oAvy dbctaLbcHiea, serFlcc and. oCBcvca' 
clutw and quariors, 'Record- hrenklng Inis-- 
Ikicss In h.aLcle, Llilht, i-ciEauraklEA ev«ry- 
wtiere means even grealrr ofiMKrtanmEB. 
Our Robwl recHvlng eakts for hold or club 
tbanagcrD. tiotaiEBaeo, exeeutlve hobselcerp- 
rr». ponrhasing agspU, aErwrardfi. hoitflPf 
supervlsan,. dlnJiag Toom managern, cafe- 
trrl* dlTfctpr^. tic. Rrevigue experience 
proved unaeceBBani'E No need ta lEa%‘e 
your Jc4t tu ouahfy, a rp^kI kTade school 
oducaEloii, plus Lewis Tralcllbfe gualinea 
J0^, a! hoDip In spare iioic, Oijf NaUunal 
Placement Bur«iu helps lo place you — and 
undar our aunASlPt CarUliad Jpp Plan— 
Aciually gsmTantee? you will "'make good” 
^trbep. placed. Write today Fot Jr« iwokl 
Lewis Hatr'l TrniniPk aehooE. Roohn 
BW-3flg, 'WB£TlJnglDn T, D c. fFirart and 
only SEtioQ] vS Its kind— Now in Its 25tn 
ycor.^ 

WHY Don't you wrUe? writing short 
Itoriel, arUclaa, cU., WLH enable ybu in 
earn extra money. In your snsre time -wc 
trAch you Lo wille the Wb].' beWa-pupef biuil 
learn — hv WTitkng. r?ee "'Writang Aputnd*^ 
Tni- Leila wtiBltier .you poEAesta the funda- 
mental quail tie* C«enlta| tg j;u™:nMfb3 
WrJtkng. Write lodoyl Nowaj^aper IbalL- 
tut« Of America. Suite 4?0-M, One- Park 
Aveo^ie, Na - g- Yn Ck Id. N. Y. 

W'tl,.PtNO''-EiK:Erlc arc, Ij'arn prgfii- 
abk trade qulchly through actual prac- 
Ike. Indl-tkdiiaL Weldai* Ln^tTUClI-Oi] uL 
hare cc»t pe malenals. Fall pariicblaT^ 
frae. 'Vaiuable welding teaGona boOX 5ne. 
Hobart Welding Schocl. Box M-ID23, 
Troy, Ohio, 



Earn Mure-^stud/ a! home. Beuil tech- 
nical ’books — AkibiEJon, tarf-ldkiiig, met- 

al. Drcsci engine*, auto mechanics, talldc 
rule, iadLD-« lax: trim ICS. cIcttrtclATifl. car- 
pentry, homecraEt, tkW rondilicming, 
plumbings hcatinr xyatems. paper hang- 
ing, ariPalLife WjndJng. clactrJc m-C'tgnt^ 
Pflinlffs. sign painters. caTtoobliU, uia- 
r|nr-»taUgnarj- engineers. Anger printing, 
mathamaiLOB. FJ-ee iiat- Sigb-, Fanping- 

ton , MJmoluJ- 

RETR10ERATIDN ExtanolOlk COUrae. 
Srrvlclnf and repair shgp gpcratlop. Cat- 
alog I roe. Mechanics Srhbol, Brpt. Pll^ 

e"iot WE>t FtcD. Dm Ankclw. 

REIAUTJPirL Pancnaiuhl-p — Intrrutkng 
spare^tlme course. Houfl Bcboul., 33 Mo- 

^cuiL, Dobba-'FrrTi'. Nr*- Vgrk. 

MAKE Dp 1-0 g35-.|3fi Weak, djs a IrKlned 
^imtleaL nurse r Learn oulcLl? at tiome. 
Booklrt ItvO. ClklcsgO- Gchodi] of Nuraing,. 

Drpt. K-D. Chicago. — _ . 

LEAH.N To slfia Wfttltlfijliy through 
modern F-cdoo culiun:. Lj[«talPre frir. 
Frrru, 3ilA KartJpFd. Brcmcrton* 

Wash„ _ ^ _ 

DEED~£dLicaUona[ SwEs on all £ubjar.ls 
oold, rmcrd., jlIsa boughL and exchanged. 
Monc/back guarantee. 'Write today for 
fret catalog and deCpJh-. Lce MounlaLo, 
RigRh. Alabajpa . 

FDETRY: IiL3 LrurlLoo , p?rrrtt4on, pulK 

klAhlng. LLtoraET Service, 25 'Wi:i! 3rd 
SE-r mt, Na-w Vote 13, 

PROFITS Wlthmit merehundisel Ifl.CQfl 
word cpartar 12 . Hi poatpoidr Ghallango Ai- 
sorla Ll og. A-g. ClBclMaaU- 

DON'T Talk tab inuCh — Wrltg something. 
Build Fbur monumonL We publtsh. Mail 
mss.- — or learn ^rrlte-—hjr *TiunB — and 

help cd ingcnlffusi stiorthaiid 
BlLifrthand— Firtt perfact iKientlflo analy- 
tic Tn&tanianfbiJA memory "yjtLain. mar- 
-VriOiils mind nbroiUvr. huge vooabulhi^ 
builder — Helping general BdonUon, *nt- 
Jpg, deal-gptng, Jbvrntjnp. BUclency, cre- 
ative resourceJulneu, ailverElaing, Hiogans:. 
pSoEfl, tdm. Ruaic jrqLdc *1. Light Sys- 
tem. Hyde F-ark Bank HulldLbr m&i, Chl- 
c*go. 

FOOL Des-lgn Eng pays hlf. Home atudy 
HHiFse. Ljut*' cool. Eoaf iLTJiu, Free iMKik.- 
Irt. dhlo Institute of TecbnoUity. Bux 
121, □ra^pyj]]*;, Ckhip, 

LIKE Tg -write? Earn plenty f 3-410 
ch-aCkS "rewrllLot'' beM«<a- lEcrru, a-tc. 8^pd 

EtAipp. "The Odks." 8D€ Mishawaka Ave- 

BUe, Miibuiwalm, IndJana. 

NEW Writers wp,ntfd td re-write Ideal 
Lh paper*, magauiiaa, Inatu, Splendid 
uppurtunity to “broah Into" prontable 
wrillbfi fialfl. Rush pgitwrij fm- free dc- 
laUa. CoEnloFt Wriler'a Beirvdce, 31C-F 
SpiitJi Sa-ven.Lh ffli, g - L L ^qIh 

BE A docluT. Learn ehlropracLfc. FuL 
gro^ibg ProEnAl-on. Rcsida-bcc coicc^c 
only- wrfte fw cnialug. Texas Chlro- 
ue-4iClle C4i>]]ac¥, San FendrO Park., ^b An-^ 
lOfUo-, 't'e-jcoj. 

SHORTHAND In ten leMonfl. Sample. 
Kte-W 'ay E yateiM, S yracuse, N. T. 

A Doetpr of P*yoho]oi7 
fFa. D. 1 Teach, sicret of Cbbt4:btmaii^ 
hJippinf-^, Sgki-t mental w4irrleK, Prac 
book. College ol UntfSTsal Trutti, 5451-B 
Nbrth AGhiand. ChlexCT^ 

3'EAR'S MajTilKr^blb th ASaoClalkon of 
AuiDrlcin WTIter« oostn t3.05. Includea 
yapr'a Jbbfa!iCrJ-i?EJbh lb "ArrivoJ/' VriLcn,. 
swappsT*, hobby iGts, upporlunitv sesken 
magazlot. iSSCcopy; adti 3C WuidVl. Baa-a- 
llful certlfloBle Eor fTwmlng. ■ut'imobLLo 
br-ciu BiLckcr, bffiriaJ pvda caid, conii L juie- 
tlve crillcLGm. Cash In on your "Titlnr 
wfib new meUiE^. Interview promLnont 
prgplv, Oct la aha-o-j, Taira, etc. 

Join now. UeivJb C. Churchill. Director^ 
3ig fig MurfHEa. Pa-iaitriiJi 5, Calif. ^ 

LEARR Armaipr^ wlnjitloR qt hflinr, 
Make bltf moaLsvl Investigate. Frasse, 
F.O. Box ^0S, Zofut 1. Sun Fro-twlMO. 
Calif. ^ 

AIHDICAL Ln.horaEor 3 ' Ecchnlcl aan. fn 
treat demand. Wo train yme In your spare 
liPVC. In Fi^Lr 0^0 home Yog can prac-^ 
tice While Bludy]]|g. Writ# for Eree oata- 
to^ic. Imperial TarhuLCal liuDEute, BoX 

&73-E. Au stin. Texn*. 

RECRET InveiLlgatEon.. Experience un- 
neewsajy. DctscUvo partlculais frw. 
Oegrgr Wagner, M-1S5 West 25tki, NeW 

^jrk. 

OOOD ''Dacd“ adO-Catlbnil tbOkta on an 

anh.h'CtG beaight. oold, Tealed, alu:ba.oged. 
SiLtlslaclIon guarenteed. complete de- 
UiU nod li-paga 1 11 tist rated bargain cal- 
albg free. "Write Kelson Cwmmnj. 331 
^gnj.th Walnsh, DepL 3tiA, Chicago. 
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RAIMD EQ|5fte«rLFK, bmdicastLni. Herr- 
Icmi fLflCtfOnlW. tivtall-Dn, Jimrlne an4 
pgfcL-cr ^beIJo Cmiitbt U:iQr4U|lllT- AIL tX- 
HtU«« IWt. Cyj-ctmcflMopttl. CnlttlDtr Irw. 
DpdgB |.nglKulc, I>ept. R, V ilpaTjLjM^ I ltd. 

UQME EtiLdr druileu 

Frfe Utfmture- iTw£. el JDtubLebs niep- 
PPVj Tajhill, lo-p'il. 

DACTNKENKESS l!i B. WtUctL K- 

HIMHldfl to trffttJTIcnt- MRdLcnl iX\ii 
human litnVft EUCHflStoL WLLb 

Uquor ntMl dniff flP yoara 

fznct. Writt for boaUeb. F. M. Nt;]- 
M^a. Thfr Ktitler Institute. DwIglU. TH. 

LOckaMrrH coufk. Lock pinkinE. 
k'^y flbLcitE. ^te. iL.QD ianfj>aj<d. Lodc^ 

BT j Jtt T:. Cftnaa i an. Tt'Kfts 

Ll^RN -parrcct ComplatB 

ccurse aiaXn you m.ut«r qI Fni|LU-1a- LL^- 
rmtuTE Itec. liidanaiLiinal E^Tij(;a. 
RuiL^dlr, CtULrlEBtDU^ 3. C. 

CARTOO^'IXG. COMMERCIAL ART, 
SIIOII'CARD n'JtlTlXG, MGK PAIMTI.VG 

pfi-OPH^AJiLE Cartoon ptnfw. market?. 

eic. Hartmua. J438 

” CARTtXJNIJfO. also. JettfiTlni CEJfUKM. 
PractLca]-— IniixpEnsJ VE, Wnrreci, NIfirilU* 

fl^HLlLla. SEKikang. Waj Ja. 

BEST CompSfte cflrUwfi courBU wLUi 
nrtUtt kii--"0.ilCl. Mcmbni^So Corfoon- 
Itu Ais^HLaGim CatiMd FultliulkEira, 

SPTinghpJd- Mb^. 

CaRTOCNINQ Caiine:^3q klluitntect 
jiHS-DDB. dV^r 5CK] B-LflCllBfl. li.DD- IMHtpalCL 
MpntEJ Studio, .Etnx SSB pHLfdgnji. CatLf- 
CaRTOONIKG: Eiuy- tPELlLDdI Egluhe — 

^ a bookfl. eti IlluatnktLorbs. oofn- 

E>]«te, HihUc CBrt^tOnJjik laisLfue- 

itnnj, -Hiitt nom m.. cnjcgj rf>. 

TRICKB CtiuLk HlunCx.. CpIbIpe Idv. 
Baldn Ttic Cartooatat. DBtikosti. ’WlAdODBln. 

advertibi?;g agexctea, letter 

U'RETLItB. FOR AOVERTESER5 

Q}jLL rauLlU IvCbII ord«T hoitEie puJLl 
i? ord^Itt tt'LLIa OtirdnEr IcILrr. 
Oitinn report bts TWUtti. 1 wrltA L-filt*ra, 
campaLinji-, lot thraughpub Amrr^ 

Sea. OuthFvn ypuT frlllns PTOlJltm Ivr aoal- 

yaka. BUdSea-UCilLX, free. □pxd.PEr SEJ^'ice.. 
ElJ Eajb MLh jj-trget. l^ar tw Cit y 2. MO. 

AlAXL-^DRDliH Or iLEvni: od. reaching 
l.DciD.DdD jamiliEa thrpiaghoiJt ?nltC^ 
BUIi^b IE-5.4C liaeh. H'L>«'dt4hEr. aiB.Ea±Lac, 
OL&LLIns-Lht, rAte^bppk, IrE^- ChtHPRO A(J- 
verttUDi Ag^ner, ao-FKI Wait Jadtun, 

ChLcu tO- 

ADVEFITISI2TG PLace<d, anv pobtlEEiLioii, 
30WK11 mtis. complete m^ti\cv aervitt. 
Bulled adVErUktta* — itiarthandinEnH cpim- 
p^X and Iwklet. entitled '-Ad- 

TertUtDff Reaultji For Salr" fr-Et. Baker 

Agency, aaol i _ Omnha._J!J[ebrMtBL. 

ADVERTISE ■" Nr^xpaperx, magazinaa. 
ptiblLsh-nn' T*Xii3. MiTtLn Afeacy, 171R 

MadiBon Avenue Nt'M Yprk. 

" ’ CWMMEFlCTi^ Art. advatlLjltir m-uA- 
trauppu. any nuriwep. Trade-mark, let- 
terhead or label deELgtUhi. REaKPEmble 
prLcE*. Baker Bbudtoe. Jiua omSbo. Omaha. 

Webrafika. 

FREE— WBir Advertlflera Raig Guide, ii 
naae^. IitEkud.'ax everything, Lpn'-nit rabu,. 
B, H. Frpwn AdTTortlBtnff Aaencs. Mer- 

Chandl^r Mart. -Chlrftgn 

FREE— ^•^AlCiaUfli Hew BMlf— "Pr*0ti 
FroiH CLouLflEd APvrrUalng," TeLt.% hew 
and what Lo advertise. Be Burt to read 
Ehii Swpfc facfprt 5DU inTMt one cent in 
•dTETtSBinff. Bedfiemlwr— Lt'a tree( ■Write 
far ypqr on:pr new. f. W. Johnum. CLassl- 
fted AdTertLaLof Mauager, SQD Eul On- 

tarkp StTEct, chtcBgo, Illinois. 

AXiVERTIBE : Warda, lid xirwxpa- 

iPErB, LLeCa free. AdrerUalng Bu- 

mu- I-BIS ^Q OodlagE Qt^'p . Ch JeAte. 

ADVERTIBIHO Placed aEl ~ magaslnefl. 
newapapeia n.a.A_, Capada. lAweat ralea. 
FtEr iE-ryJccp 5i-page eatalec free- Baker 
AdvertlalDE AffencF, A-ISP W. mdLHin. 
CbJcagB. 

UtrslTt'ESa aER^CC 

JACKSONTIXLE. Fla.. hiklE iddtisri 
ja.flp monthly. Vmcr maH rihceLved and 
lonvarded dally. Empire Utul Serv-Jee, 
Bi>x as, Jack-^priviUje, |, Fta. 

BEFRESEaTATIOK In WBilUDfton, 
D. C. ■ft'^rlEr, StrvlCE DurEau, lidl ■- 
EL fl F 

HAWKINS Mall EcrVltr, Wuhington 1, 
Z>. C.. ireelvfn, retci^'arde, tauAlnesa. per- 
aonoJ piiiU. l^.CNO monthly. No. Nine Han- 
dDlpti Place. fLElterB. t>«ii:;AtcUj mailed 
—lac. it far Me eoLnJ. 



CLEVEJjAWD Addre^a — tl.M manthL? — ' 
Bt.'CElVJiig, rrlPCWatdhkg bUHhkcaA. iKE^Ppal 
maJL National MalllEiir Beivlce. P.O-. flL, 
Box 3I.59-, ClcTEland 13, OhLp, 

PRILADELJ^HIA Mai] addxcu. ReEnr- 

warded dally. Biu^ltieea. perAOPal. Otb- 

hnm Byrtorri, Real Ejibubg Trigal B ldg, 

WE Cottcpl npbi^. Acconnla ctETi'n'IiE-rc, 
No ctiariE unlifaa collected. Wslu'b CoLLce- 
Uon Ageiwf. samcTAEi. Kly, 

TlcTEWR ITERS, OrFLlCATOBS, 
OFFICE UEVlCEj 

1 yFKtVRll Ltta. Adder. mimeMranls. 
ipplURianl^. addryiMPgmnh . Send (or (i^n 
lists of macJiknee that wtll heln you at 
hair DtlCE. Frultl, 3k Fi^tt Bldg., Chk- 
E?J^_ 

"PRiHTOMATIC^ ScU-(wdlnB rotruY 
BtcTtu] iKDot card prlnler, coiaplpce. ta.sa. 

All Diaaefi dUpljcabiiT Bltpphro.. Literaburc- 
IiM, PittebuTsh Tyj«wrLter Supply, 3M-R 
Fourth A vedih:, Pu icbur iBh aq:. t^nnn-, 
TYFEWHITBl RibbiHu, carbop paper, 
xuitdniicrj. Frice Bat Sc. A. T. Miller, 
Jklb 'WalUbl, WesI iJearborn, MLcti. 

RIlRRflR ST AMPS, OFFICE RUFPLIEE 

SCPERTOR. Threr- llprx 3Sc, four Sfc. 
senior clothlna marking oubdla II. 3S, 
Slanatlirca SloflUm-. fll4 BrsdlOF, 

Feorla . IlllnLala. 

Om Line liu. 3 Hum '3&c. 3 linen 3M. 
Estislla SatEfl,. l>epl. tt, BOfl. Shreve- 

PffTt. LdHilMana- 

ONE Line lOc. lie. 3— 3Dc, 4— 15c., 
Btamp ’n'orkUi, Auburn, Ncbi. 

PaiXTTKG, MrLTIGR.aPItlMO. MIMKG- 
GRArHEVG. GVHMED LAItRLm 

PARCEL Foqi ihlpplns labela printed 
twD eoEuia including yciur r-mr line rEtum 
addroKv; xUe JM. t\.W. BM. 

tl.OD; KM), t^.TB; &(U0. Il3.5d iKHtpald. 
Sample free. The Edgevood Fm^, 

A^Mt, EdgEWDod, MaiylgnJ. ^ 

HIM PniNTED Lett-uihmii OT Envelope 
(I DC prepakd. Jam.^ GaUc. i5-od isoth 
StrEeb, WhilialDne. N Y. 

IQO B^jKt] BONO Lebterhnudn' ahd~lM 
envckopEii printed .|[.2&. PrlaislLDp. Lin* 

ton. ipd. _ 

FrlntLni', rea^jiablr prices, 
Stmplea free. PeEilea-r jptcm. Loganton, 

PeriMFl iran-la." 

Mil DUaiNKBij cardi iToa.' Dualhena 
atutlf yngr^ fonna. vcddLPg!i. Free »u- 
matta. Pltze^. Rafiney. SprlDgneld. 
Maas. 



BOND LeLteTheadi. cuveIquh, fiSc. 
SQM — IS.9A. SaPLpke^i. Jraepb JohOBOn 

]3.g7 -A Fjfth Avr.. H rw York M. 

Moa LOTa pciveltjjw" Biipe, 13.15: €*9 
elrculara. ppatearde, iH 75. Aik printing 
lo-BT prlera. tkamplra. Ooodprtllt, Harrl- 

MnbuTi. Va. _ 

RTONOMTCAL.' PTimifl#. QCihd Wort. 
Gcnid jiijterlali. fl^^nd jmpwI for free nov- 
el^. aamplca, prLcea. "Victory Frititera. 

IBOfl EbjL filh, Amarll l a, Texas. 

LETTKR-"EfEAl]i SpL'claliEia, exekunive 
arfiil rLeslgtilng. Gill. Boi Cl5, Huntavflle, 

Ala. 

SAROAINB; Printing, mim^griplLiriZ 
Free prices UsL FTmy. WlTT N, & BUdmore, 

Portland 13. Ore, 

tl.M POSTPAID— ma B^LmII Botui’iet- 
tetbeads and Idll raveLopes. Berinc^vklle., 
9VJ WCSt_ TtpoSfi^Plt, PhJlMEJP^I^ ^ Q■ 
^EE Samples printing VaIuhI Any- 
thllvt you nuedL FiLsb oervLce. tbfPAOp- 

ible. HdPorUTL Chelnea. Okl ahoma . 

ENVELOPbn WichDut oewt. ' 
ibBTiip. WwmL 3ii IfaJn, Brock ton I. Ua-^ 
Mirpeogrephlng, Printed headlbbi 
pet Beaaley. M-l Bay, StaiiJebtm. N. y. 

PTEtgT Quality printing — rriMonthly 
priced. Sampler. Treaster Prlnling, MU- 
rpy, PenrmjlTanjg, 

j.pcd &MFOSSED Bualneaa carda 12.M. 
Qoodal l, 13 Gardner. VaLllcJn, □Blifor nlBk 

"■31511^*1. M 'LETTPITReADS. EPTElopra. 
atAtemenia, l>UALne3a catde. PurarnQiari,b 
PrcM, AHanCn, Mo. 

J35 LETTERHEAIIhS And 125 cnVElupB, 
jt M prn>n1d. OtttTO Print Shop. Bck 
P 15M, MbekPgre, Q klahnmx.. 

‘'MISrfE«RA™"3liK] Letben; or penny 
postcards gl.M. AddJtkdnal oopkes lOc pEr 

IM. No tln^Tigo tlnilb, Untlar LEll^r flicri- 
|ce. |ga W, WAiblbklatl Sireet, Chicago. 

, PRIWTIHO. All klndfl. hwt work Try 
^ Edwardj Pteu. 5217 FllUerb. FtLLLadelphJa. 



1M Squill BOND Letterheads and IDO 
D"^:i ehVeTiiji^ fl.btl puluakd. Mern Prad- 
dCtft. BOk 3 14. FunMU to-wnry Fiinna 

HH»~-dx9 CtEbCirLAHg Fpr H. Arnund 
CaJrUer, 545A NnlrLh. Plbtjifteld. "UdieE. 

mifECXlRAFHIN-Q— Lettera, priHtJAlA. 
farinilla^. InstrueLlonS. LowRSt prlCK, 
I^Ul'a Liebtet Sbup-, 53141 SLaPlmi, Detxvkl i. 

BETTER ’’ araJe p^^ reBiUhabiel 

&tiinotea on ftny thing. Ecunemlc Presa, 

LwnJa , H. J. 

5D0 *.*Jt3V4. POIIR Line gummed itLckeia, 
SHc, M-oriU ^IntFTY. SaatnAW. Mich. 

LETTER PRE£J[^ And oftilriE, printing, 
AdverUalng UteratuTe. 1 154-p FLttn Street, 

PhJloitniphla 4Q, ^ 

IM LETTERHEADS, En^lOpea, bekUtl- 

fiil rn»nlytmie. 11. BO. Sample. GLarimi, 

Richland, Ipwa . 

' BM f-LlNE StLcfccn. 3M. Prna. 74a g. 
FlyEnuuLb, RDchenLex B, N. Y. 



PRINTING GETFITR AND SEPFLXES 



"TEiE Little Wonder" auleraatlo pnni- 
dlTd i»rinter. Seir'fet.'dlng. QCAtS iMA 
llisn it to print IDWI panjb!. Whl nmaie 
you. PHce 19.50. LLLeraburc free. L. M. 
McEwEn, 507 E. Trade. Charlotte <3>, 

M. Cat. 

FRTMT At home. 10c will bring aliocii^ 
pLctc tntatoff of pre^^ea. ijv^ "hd xuppliei, 
P. PeJJIeT s OtHDiKLby, a Cd]uml>ia SL. 

Newa rk, H. J. 

TYPELE3S PrlBtdi. Frlntoiucaa. stencil 
dupILCAtor. ILowt^t pnee, PripJeaBmiuJ 

rroddctA, MadisjKb vLUe, . _C>np.lnnatb 

FltCFE^lGNAL SienCirptetCij-d priut- 
fTi complete. H .15 pflfltpald. chaiiartge 
AxmLaUan, D-fl, Clacla tLatl. 

BAROAINS — Fpeisefl. liiae. euppLL-cl. 
Send stamp. 159 Harvard. Cambridge. 

Mbm. 

PRINTER'B Supply IWTgaln calilok. 
Send Stainp- Braq^aw, 33I4--9. ChidiLfia 



IPTEKPEHSIVE aifl Fllntlnf PPOW. I>e- 
talle fre?. Novelcy Bhtyfi, DuWhaVLIle. 

^^bisLimd; 

PRIKTJNa OTAtflt? and STrpplla. Send 
Dtaenp for dcudla or dime for complete 
fllustrated aupplr b«ok^ 

W^lk, Merld ejL . <^no 

C^ED FreoECi!! t^pE, DirppJm- LIxba 3c. 
Turnbaudi Service, Ejcyivllle. Papiui. 



PATENT .ATTOENETS 



INVETiTOTU^ : L«ani nnw—w] thooH ob- 

ItgabJcn — hew to protect ajid seI] j^r hi- 
ventlon. Been re free "RRcard luv«i- 
ILhmi" form wLLh IruLructlons I-or mAklbk 
ddiclofure and eftabitahlnk date d your 
hivenUon — and free ^'Patent GdLde lor Uia 
Inventor." wPtaInJng complde Informa- 
ILuh about patepb preccdurE and actUbg 
LnyentioFifl L giving illu.Htratiapfl of manr 
succasBfiil IsveuttociBi twer liD basic- uie- 
qhgrgcal mn^rcnicnU. D?]aV may be ewt-* 
17 . Far priimpt. cocLTldaiLtJal seriLc^ — 
write to— Clarence A. O'Prt^n * RaTTfy 
JutubAm, Pcgl^brt-tKl FatEjkb Attorneys. 
aiS-iC Adams Bu i j Jlng. waAhlnrugn, D, c, 
INVENTOfbH^KiBt thJnga COmt llrxL 
Voui tirat moTf Inward sec^irlng a patent 
on yobr InkEsiblou ix ac^ulflug full Infor- 
matlon on what td do. Our iwn bookn 
"FalEhlL ProbectlPh'^^ and "When and How 
to Sell vour InveFition" contain thu in- 
formaUen aud. athur lielpfal data. Get: 
them kmmnlJatetv. together with our 
^^Evideb£4: el InvEiiUoa Icrm. They 
rou nothing, you a»unie no filillgatkocL 
Write now |d VLcUir J. Evo±ui & CO., Rifg- 
L£terr\l Patent Attomm, Lll-L MerELn 
Bbiiamg, Woi nibgiob. u. c. 

THVEHTOflS— Befmv dtsolOTliiE vour In- 
i^nclob to anyone send far fcriD "ErldEncn 
fO. Conwptloo-! "Schrdulfl- of QoTemuMjnC 
dud Aftomeya' Feea" and Instructiniis. 
^ent free. Lancaster.. Allvinc Ac fbwniDcl, 
ill Bowen Building. WaatLinaton- D. C. 

■ PATEHTbT' FromptTlfra pMiiFCd. Wil- 
fred E, Lawson, 1^4 K Stieet H", W„ 

■Wkshlnatpn. D. c 

■■JMVEigTOR'Q Oaide." LH mediouloal 
Dtovements, frE«; advfacs on patoDbug,. 
j;D|]|in.g InTEnbioiii, FOan^ W. Lcdermann. 

^IH Nassau BtPBOt. Ttew York. 

"'"FATEHi^ — Trade TOarks, PFell-mlxiarj’ 
idvlou, book and dUclosure rorm free. Fer^ 
aonal servICD. IrvliwL. HeCaihran. 3LS 
McLaclilEn Bldg., waalilnitoo. D. U. 

RgaditExca Fatrnb ACtEn-ns?.’ . _ ^ 

FATSMTe^ PrtilDtl ynar Idea bv aeeur- 
mg free "Proof o( luventlDcn" folder. Bx- 
cep'i-onal personal aorvicr. ExbahLLxb<?d 
Ifkrt. R. E, VrSOmo^, STL WoodAFd Bldff., 
Washington. D. G. 
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POPLFLAR MECHANICS 



L. P. RAN»m. m-P CMHinliLfcn 
Bllltf.. WlAhdliiUd. D, O, Lav «dL BHlk 

and IfllamaiJMi Itabl 

BELL Tl^f HEtflt thfVUltl A 4 £iul| cimMi- 
IHed &d lb FbpLdAf MH^UPCfl. IflDT Ua- 
^tntvn hft-pf fflamd bujers kit IBU W*I- 
Adk EiLE far oraal— I'll cJa41^ it-nd It to vwl, 
]P. JoEhnsan^ UjLbMef ClauLftcd AdTtf-- 
tlfljDK, IDO E. Oatima Si.. Glaiciio. 

FOR MVESTOtta 

Ttfy^jrvoBS — inrwTO*.tiati on vtuiL to 
do Hjdt coward. ^KUrkkig' a paCjf^nt cn. yaMx 
indention Id oif vit^l mpart«nc*. "'Patent 
Ptaitciifjar* Oijd ^'’Wbro. aod Hvw ia Srll 

Vour loTenLon"— twg T«lupbk, rlofily ll- 
ludbnted hiKAE — OXj^LBlti llOi^ VhiLi to dd 
nnt. Mid q ]gt p3Dr?, ttlja IsRHlTlft- 

Oan Q:iibcU7 toffeliKf wJUl -‘^Ei^ldebOe of 
InvinUon" fgnp. All Uirdo vlU b< Buni 
to VOU Utt. Wrku kDlinddJAteLy la VSE^lnr 
J, Exmu & C-D , ArxiHtFTvd pELlont Attor- 
MutyE. 733-L MorlLQ BLLlldJBic. Wuhlort^ 

D. C. 

IHVElsrORS: Leam now — wnhoitt oh- 

Ukation — iityv la prnC«t a-nd dri] ™ir lit- 

vfnti™. BmiFO free "'Boeord of Inven- 
tlgp'" fnnn w\Oi InitTUFtlonB fOT JIHUCIniC 
dlBdloflure and edtftbltdtiiot -dale 4 C vauf 
inTEncJon — irn "PalcnC Oukde for the 
Invontor/' «>Ot&kl[iin« iCObipIrLfl Infanoa- 
uon utMmt p*-tvnt prHedure and HlILn? 
InvenLlofia; tL^ok ll]|ixEimUgiiT pf tpary 
m>^rvtlgRai over liO baele oie- 
ddaofoal movErocblz. Dtlaj' nrui? be-. C3«l|.y-, 
Tur profnpt. conEldentiil HonrLre^vnttf to 
— Clareacr A, O’Brtrri JpotAflon. 

PacUUthE Palonl Attoroeyio, 31A-rE AjdAixm 

Bmldl QIf, W aflhfcf LgLgn, P. C, 

CAN lavonton binop? tadiiy? 

In 1^1 p.|oDr tivwT i.OiK) auimcnontd of 
patenla a moalh vtrt ibadc far Lnvcbtb>? 
La EnumiruiurcTf gr todifitfualfl. Ttiia 
£hovH todif'a deat&iDd for nrv pnloii-tni 
invrfiLlgsu, Wnto far our rrw boot, •"Prci- 
twt, Plaftnc# and Sell Your lovtrttiMi. '■" 
HoKJaJ fgrai “In¥i;itt|iin ftword” alflo 
mallHl fTH. No olilbiiUon. McUomv it 
Bntiua. 1?4-V dllJfacv PblJdlELf, WulaJng- 
ton, D. C. 

rWYEH^ONg Derelaprf, pftlenCod. rt- 
nanoed. camiiiErtJAllficd- Allied Pacent 
EnLerprliEa, t^fpt, JC. p.O. BOX LOfl 

AD#etM f55i, eujl. 

t?V- 
Bea 



NEW QLLhd alibiulattns xtiLuiiln, 
tollf qccvbqpwbf ''Cwotncinc" OErOT. 
" 'CheJftlitry. "" 



OVER ItUj Enco^ cdir-jnl^tiT pptEnb^ 
myalty free: THtcd let n. a. Aiken FroO'- 

fariy OtaC^lui; corapbetf: ll^t. Qthz- LtFC 

aerrioc. a. Oakley. Chlcaao «. EL 

INYENTOnS, EncLheen, nCl^nUi^, 
Vimr LnwittlofH. pPtAnte. patent* 

pendlrtB, eto., pnblLttMd fret ol ehac-k^ Ln 
Our biillctift arnt tfl IntriwlTd manuT^c- 
tume eaod avoroUi. UaJ] oowipletc Itiror* 
mitinn tp I>gpt "<i" Ameiimn Fatenta 
BorvLee, 551 Flf tJl AIA, Nrv Ytw^ 17, N . Y. 

mVENTOaSE Patfpt«t or 
V a promote TOOT InvenUon. li. Humpnrlea, 
ftia Qtii Bidtf., PhilidEJplika, Penpa. 

3 0EL1, Fatonti, Eiutitlulnfd in »o0. 
daarla A. Scott, ^73FU aanitn Amc.. 
ROCftEalET, H. Y, 

IMVEiraORS: New TiUlltarT *na ewn- 
nenLU iovuUood uffoatly ELceded bt 
kDanqractgjen, Writ* tw partlcotars. 
Claartexod. nuCLUita, DepL d-A. Waaninr- 
ton. U. C. 

Cash Pot oTHctlop] Idraa and InxentLona. 
Mt. Ba]]. AB-IKU PleaaaBt. Chkc aim. 

MILLION^ Arv Vlnx P«ld ivT fdpii. r\l 
ohov you how to cofii In on 7 -Hin. Bsa 
at ttdvt on pofo ^0A. 

DrTENTTOlflS WAVlTlk 

DfVEMTORai Have vgij hmkI patent- 
able IdcuT mue Mr. Mel^Ef, 11 Wat 
Jfew Yflo ^ 

"^DTVDmOHg W«nie<t-Wff have faolh- 
tin and Etnanm t* aialce and aell Touf 

ideu. Sctid liiOdf I. OOtbplEic deCaJIa and 
5WT wiihca with fmi letler General 
Salea A Supply Cajimmiy. Bll TeobEy 
Bqlldlpg. MjgUon. I^ljconajq, 

WB Want ideu for new kltdhen E&dietB. 
Lo add to 4ur ntrEadj EsLabIbihEd. line 
whkati Inoludoe FoJey food niJlI. can open- 
er, Dour Allter, chopper, hrlodef, fork. 
BoyaLCy nr aate. Deirt. FU. roley Htk- 

Ol^ U and at,. N. E,. UJmiEaimllfl l3. 

HJTin. 

WAHTEI> — New toolfl for aotomoilTB 
■.ad aircraft Wort, will huT pubcnCi nC 
dnlnu outTliht or aa flnlabed IocIb. Oira 
dei^le- Tgg^ PiiidoA. Bov 5i. New Brit- 
ain, Doim 



MAHTJPA-CrrirRBf WanlA InvEmliaod,. 

LarffE well -rated raa-ouracturer engoffEd In 
War production tt^kE itcro* for war and 
Pfflt^war manufaciufe. EduLpped to man- 
Tjfacturt almoet anythliMt oi meOl Or d 
plaetic^ but ekpeotj to braocli out kntn 
other ActdB. If jou have kdeai> w Jnvrn- 
linna ||ii Fadlp and Cc^IeVIaLOA, lO^A ajid 
gam^. electrlcaJ aod mccnanlcaL deriree. 

uUtWWbllP aoeCMPFkr". IilFCTmH ?|e¥Iem. 
hoiLkEheiht Steffi!-, nuVELcy Slcbo! nuLDCpatLo 
0 til peril trxT. Oar-dwarE- fpEcJaiUBS, akr- 
coiidlLlonLnr ploitJca chemJ-caEa. or cog- 
toetjca. «ro4 tt ikMiLlcd dEBcrLptJwi or a 
copy of your patent. fl yvur Inveuilim or 
IdEfl. ji- Taurui i.if|.tablE. ll wkll be knauEht 

outright or you vrkll be paid a royalty. 
Wall purchvc Iwh. di». and machmrry 
of conceroa forced to di!camio.UE oti ac- 
coMut of prtco-lcm. invkLcE dtstTkbutora 
with an oa^ured niartet lor eooaif iiarUcg- 
]ar ooFRmodkty tc give detail!. Whether 

yaur kaMenbon li patEULcd or UnpiCeatnd, 

your rkghte will \k KrunuCously reeppct«L 

Ijgn MaiiulatLUtLng- COnlOrtiUan, UEparC- 

lu^ht EC-1, Ui a. LaSaUe BtrceL, Chkoago, 

J. llUnp la. 

FATFNtmhc Free bwrtlot, ■'Selling 
Tour InvenEJoa," Lclb oil about rkKkit n'ay 
to OLii-rket your InvenUon. Inyenhira Pat- 
gPtJEA4hJj^g^_1133 Dr&OdWBjjf^ _McW_TbrlL 
mw^f^oduerjOeu. A OEputahle hCopu^ 
fe-cfui'Er will iDanxider Orw patcntatil*- 

iloEU Iprererably of sietaE) lor oianulaox 
lure and dLxlTLbulkan tn tb* alFCraTt. auta- 

iDotdve, hiarkne. iPduBtrLal, or houBehold 
fleJd. IdE-M wkll "be purchpuied mitxlsht or 
on royally If accepted. WHte briefly the 
natgrE acid iFl-tEnt gl tout kdc» -and. If In- 
tereaUBg, wa will aesd complete liu-tTuc- 
tlDci 4 an haw Lg iijbmii -fliU rlctaJl! fOr 
fair coruldETatlon Addre^! F.O. Boa Ndl 

fildij, PhtfaidElphJa, Pehiui, 

INVEfaTTCRS; yag a laund. prftc^ 

Ueoi InvBDtJoo for i&lt. iMleubed or uo* 
palEntcd* If H>, write Chartered io^EJtqtB 
cT American In^nboro, DepL f-D. Waah- 

IngtOa, P. C. 

WAHTEU-^MEritorSoiii Mtented, un- 
palented Inventions. BooAlcl. jeferenccE, 
free. lUVehCJDn RtparUr. 00, 

galrflEld, Chic ago. 

CASK For snTanCluQ!. patezited. unoat- 
enced- Mr. Ball. A-Smi PlcaflaOt. Chl- 
cagD. 



PATENTS FDR SALE 



PATENTED i#u Ho. aJiDoai, Farther 
bkg Income Intcroat $2Hd. Dlsapfie&r- 
Ink; Buta iIieII. Blr decnand— 'O itiveii oeU- 
■er, tuoled for production when materiaJa 
are avutable. Write ktiventor, 30ia B, 

Itth S t.. Miami r£one 3^>. Fla. 

FOH. $aJr. V. B. and Canadian patanL 
life time guarantee battery termJoaL Beat 
□firr lJLk» |L AddfESB Zaboraly 4^ WcdiUk. 
Box. lO^Ogema. Wis._ 



COLLAPSIBLE Head crowbar and! plneli 
bar. CUr^miE ClLaddock, 12U W, U St. 

Lob An gil as. CalLf. 

BSCcESSPW Patent . L-ante held. BIh 
proDt!. Printer oio meJly jabJce. Somt an 
hand. Want Tcyaltj and^ Mu^t relln- 
0 ui!h. Traveling. H. BelMoer, 1133 FEkGO 

Hondo flc.. San AnUmSo. Te xas. 

gilaPLE, lackpcniJvE and prajcClcal, 
elBetfle toot bathing dovlc*. Caah or roy- 
ally. WUlliLrii B. DoK, 2321 Eleanor Ave.. 
LomavlUe. Sy. 

^ ToblliBROSH And dentifrice comU- 
□atloTi. Handy pocket elxi-. Ma4* oE plai- 
tko. Ejtf^llEikt postwar product. Mathew 
Btruraor, *37 E. tjth Hirc^t. Brirttlyn. 
N. y. 



UfANCTACri-AINO 



INVtEHTIONS, Models. maehlnlKLs, iia. 
Dilaollilefl Enode. Catalog. Baum's Moial 
epECksmti. Kflk vm_Clty,_ Un _ 

MO13(t3J9~»0cqa|| ]□! Oka nUfae Lurk ng- 

Uetal!. plojUcs, etc. Hllfauni. B-urllnctoh. 
Erntackr. 

KELFFXIII. ga h-andredii Of idh- 

i EcU. Catalog free. Fofhilar Mechanics 
CO-4&]. 2dd 0. DnuxlA, ChlosgOL 

MODELS AND md&Vl eiri>rLi£s 

0AItRIAaE9; Beautiful modelA eaolly 
mode. Book of 23 dnlgns. tl.PV. Imrg- 
duntarr road coaoh piao!, 35c. Dob TreU. 
^EBtraC _Bt,. An dover. M aw. 

MODEL Klta and buppClefl. catalog Ibc. 
£cc¥* Patn 1143 w. For^t Home 

Ave.. MJlwaukKjL J^gojuln^ 

0HIP iiodcLi and yacht auppllea com- 
nlete. liarge fi* ptge ostAiggug »cl Bill 
Wildes. 410 i:juL llBt.. New York City. 



SHIP Model Uti and AIEIdib. DMOplcle 
tide Fkaher uiadel yacht equInmenL All 
Bgqchrr, Plkber^ Ma.rlOjc U^rt S.qd Ideal 
Ills, Rttlnia SEid biueprlnla at kiandard 
□riofw. Most cgmplate Btock In Hew Eng- 
land. -Jornc! BELia & Co., Inc., W &ta-te 
flUcPt. ^ion. MaflBadausEt tA 

RArLWAY Mg<J«b. Htoplete lint lo- 
forniAUve calAloea O gaugj^ HH E»gtff. 
330 : HO. 4B pages I4t, ^althEi^rMt 
Erie., MUWaukH, UrLKEgu± 1 n. 

nQMECRAPTSMtiN 

WILL Trade saimploi naBw vcodfl for 
wood camug. Robert H. Smith. MjcKjen- 
ric. Tenn. 

IjAWM Ornanuifit oatterm Ke. other 

E ULtercw: it'- -in'* nighj Dutch air]. Dutch 
oy, pSrale, Imtt terrier. Mexican girl, 
iliMiEi-n b^, dwarf, trtngiiJu. rtowef girl. 
IJe each: a fm- Ific, 34 novelty uattekrau 
aog. All full SJse imtE^rna fl.Dd pgnL- 
^d^^ fitroLtver. Box 3A3-ES, Belli: gtftn, 

ENLARGE Wnrtihop flrawlngg autd- 
inaEigELLy. Eliminate! equAroi. |3,0g pwit^ 
paid. DetaLla dJihc. Pentograph!. Munli- 
inB-, Mich. 

C AT ALGO- ; Toob, decal |xani<f.nin. Pat- 
terna ncvgkty fUTTlftUTV. f&Wb. oroAffiEntAi 

elLhoueLtes, lelicri and munt^raln Oths 
llneK, Doo aTUcl-n finely lllustiaicd. WiIe* 
Wo-Met Shop, A.iLbum. p-cargUi, 



TDBACCOh SMOKERS' SDPPLIFS 



ONE Pound gf mpllow pine mt totMcco. 
A blend of Ferique, Maryland, Havijkiiji. 
■vlrglBsa, Ca.Tendlih gpcl Burley. tJool and 
dclldOiLS taBtlDf mixture. Elcepllopqlly 
mild. OcUy uTafi. Bend for froe catalog 
and trial oner-. Sidney Kapn. Sff West 
Monroe. V-30. Chicago 3. IlLlnOE!. 



WATCHES, DID GOLD. JEWELRY, ETft 



WATCHES, MaterlaEa, Iccb, IeweItt. 
^amcDd! — bought — ^old. CataEoguiL 
Oatrji. B e x IP W. ^chtcaio^ 

SILVER FEeLcd ti^poang and Icc tea- 
isHKjna. CnuRdrT pe-tWTO. 4 ler il.M. 
MObey OTdef only. Rudolph'#, Atohligp, 
Kamoa, 



OPALS. BampLe paolei t&.eD<. Cata- 
kogiie free, Ngnuait Seward. Uelboumc, 
AuPlTglla. 



HIGHEST PthCU for aid galc^^Uall yodr 
terth. Wateh», Jtwrlrj, ITOTi tlllL Wh 
value mailed dar ahJament rccElved. BaU 
berACllAD guaranteed or otliale! cheerfully 
reUiTDEd, InlgrmatJgn IrCflr GhPeaw Ootd 
Smelting Comoanf. 3H1-P Cbampliln 
BlkUdlELg, Chica^. 



SCRVFVtNG iNSTRimENTS 



aCTARANTEED Factcry tebuJli tranilti 
Ixud le¥cb lor lala [caih 4;ir tcrpi4'k OF mt 
(with purchue optloo^. We will rer'aLr, 
tfade. Or Iniy Old ijulnjirwnb. SfaJP prc- 

pgJd for ntlmato and valuation. Per 

complete hlformatiDEk, Write for ||4t MSIP, 

Wamn-l£nJght Co. lUabufaclureH «f 
Tranxlta and Lcreb). l34 N-. l2th St.. 
Philadelphia. Feniu. 



WANTED—BCie CELLANEOUS 



WE Fay you well for "anything''' yon 
wbti to aell; merctiandl^ ; jewelry; loaUi 
knatnimcnla: rqulpuivnt. JliaUea Jobben, 
Dd 3. I5J, C biCagi*. 

CA0H ^r hJcrcLff onglnr*. outboapdi:. 
motoircyblef. aeMk»rP. gualJpia on^lnH., 
exercycleA DoaerilH, truota prloea. CD-^ 
mer j. L« Abffctra 14. CalJJ. 

OLD LlcEnse plate! wanted Eiwi cverr-- 
a-here, Anthany ShqpJeaui. NeWpcrt, 
N. J. 

WANTET^MId-we*t radio. 34 Uibo 
Royaic model only. Harold t^b, Ckncln- 
hall, Ohio. 



MERCURY CQuickAllv^n. W* par »].H) 
per pound. Wcitcm Metal Cb.. Dioatamg- 
tnp, lUjnnLs. 

QABGLINE And nli lOhJlA 4IEHQ gallOOfl 
an d larger. StaahMW. Wayna. Penna- _ 

MERCURY iQulcgBllver). tubExtqn, 
nioljbdcniimi. cadmium. ^ hi^ tjM=d l^l 
steel, fauEnuEb. piLtrhtaed. In any Kiuantlty. 
Write for gootatLon*. Ueiallurglrtl Prod- 
uct! CtiL. fam and Moore Sic.. PhJlaii!l>' 
phia, Penna. &la!i3JidiEd Ifl&l. 

CA£H For ut!d optleoL mechanical, ack- 
entJDc koatrvmrnla, Gordon'*. IdS^FB 
MndlMO. ChJeagOL 
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FEUSDNJJi. 



BmTE CorUJUJibBi, Asiv SmMB 

fK, Writ# UE^vtrul P«noDal K-c»rd 
^nudl AlLmBd^ COTljmi 

ChriAtJ., T tliU, 

HQPTUEEb-? IrapPOi^fd «3plL»fw:e r«- 
i^uEDcx, ntten eurc^ FrH ioTtif mAtloELi ir«# 

tri*L Ejjica C o., Flint, M ieh. , 

BUY VltBmllU direct fliVe, P«iilMrcL 
Produtta, WhJt# Bar, Minn. 
BIRTH CerLiftHt#!, ftU WlLla, 

Htilt# fBcte. llaoUXnifd UQCi#7. htJrs 
tFvniEd, Pe3:»iu kiidit#d. Writ# 

Ol B«QT flfl, Mg WMhlnjtan, & U. ChJtaKt 
LIVE Lurnfr. better. Ch^et. 15c cqIcl 
^L tchLtd CciiMpfli^ujrr Mt. V#rn< in . QnllP. 

RliroWORM, E^mfU jwnriMtP, UcH 
tBikeved LmEnBmjLtBty frltb ■□■di]il Side Otnt->- 
menir. pratjHJd. wnt# Qold SX*t. Mil 
Vwi M Avgmw> JikMn dria. 5 ■:* ^ ^ , 

BTtJP Itch — C]«T Bkis — IfcT h«M for 
i]] JsNln foUcrenE, Frn IE kiOt STtlLdV^ !□ 
Hh daff. Stnd. K. U.D.D. BTCtTB, 

Pant Dmx.,. PJnu'bili-dkcta, lUl WtUL« 
H wriL. K. Y. eife fPfpt. PWI>. 

MH^CAK LeiBi mBittcn rtUftblv han^ 
dlfd. A. MutLia. SIO, JiMFra, Meti-c-e. 

VOURi Ad iri |hka cpbCb -w^]] bni» BjoU- 
.jif reiFultfi. I'll p?07fl It to ™i. ■WF!-Ui_at 
dr:Cp iPr IntEk-BUnl IbromAUan. F. 



ihC TWUltG. I'll P?OTV It to YW\. 

6wi:te iPr IntEk-BUnl IbrorstAUPL _ ^ 

J^ml»onH Room 3D0, ^ Ua^e. Ontiido &t. 
CbJp ftjOL 

■’□auVED liBtwfi" luld# sour bBbd— 

WlLUlr 



ES5L’ 



UP. 



ATl^Lfiri'E^ Pent ^flErersI Br^dka bUi- 
itltA loot brlEin relE#l wherv 

□UiETB iBjJcd. SExid SI fat ioaru^utd 
rtrulEs. BrocHo. MCf. UcmvmjiT- 
HBftlPtd, COQJL 



DPURKENNESa la B dlBPU4 -Wbitih re- 

BponOfl to trentnionL Medlul ilnll plv* 

buTUBTi aytripBlb.^ fitovE cucMaaFul with 
llqjot and dr«( So iwk flrp*rL- 

ence. WfJte lor free bootiet. r. M. Nel- 
Bon. Tha l^lcr SjuHtuEo, Pwjrtt. BL 

Ll^RAttY Of IlM time *nd Labor 
ihif kdefld- rw ererrope vho new toola. 
ehi3q? NotEB Inr JAtO. ^41. ^49. '43 pet 

aet FopuLftt HeisiiBnicfl Fiesan 3D0 

£, ChtLcrLD, ClUeiiEa- 



BUSCELUNEDDB 



FIHff Out lar bpg hot? iSkvo HHil. Um 

isnli hall Ih-E UlODPt Of fEfUl&f Iam»DB 
Tor lull -iLod apnnE hBBbn*. li4atr\ietj«iH 
350. Ddimett, 37 FhelEHi Rooheaber i. 

W. Y. 

PURE Brlatol, rtlniLtlb palfit bruabu, 
ikkt new LVf Lo 1 Ineties, 4 loc ll.OO. la^ 
oludlflf ho^trt on. deareint, Priew inr 
latiET riiJnA UDt, AiOEkt)^ tHCft EUtllPtee. 
Rarlen &rovh CleuHii Co,. iMT Piirli 

Ave. . New Yihrtt CItT. 

MEXICAN Juju^Loc he*Aa. JM 
l4iUon. Ooz^n Sik: hundrKt 31.00, MeiJ- 
CBit PfOdUEia, 13d NOfth UbLel, Tuln. 

QHlahPJiui. 

UKFAINTED Wall -plBoklei S2.QDi per IDQ, 
M dlfforeDt il.-au. KBDdpaJnted SB .00 pot 
JOQ, diPE-jeEit. Sl D4r OtiLfl.PL, t42 BrMd- 

tvay, at. FauE, Ulnn 

OENdME EarbEcue- aandwleh dre^ci. 
ParmulB 3ie. Predt atLiUlEW, lOlT-W 
Putber. Ua^twi $. Ohj^ 

Bia Hall lor ;you. La-tat luonmaabdna 
dUety. ppfnntpikiiqfl, eauLpfA EnBifl^nrs. 



Na[ne llaLed In dfrectory IVz. 
leg, HJ-M, Park Hi dfe. II L 

ROAUH PtwiI. Uie ''PEJiniLDeat RcBch 
Cure."' 13.00 lUBrELDteqd- Frepald. OLd 
QdliiftJI' Wm Co-. PB.t'Eiiftitfi^ IdW a. 

LADIEg-^e«mpLe new lii^gtleli, Bir 
mail IDc. Uotk'a, CEJ itervlUa, Pepi pa 

To kII wetdf. buEF^L poctmairln. 
lued ALiDipi. HDBEMhPU, ciLd ecLvelopefl. 
botMNH. rvupn. jovenUoni. etc., oic- Blr 
liaL of laurketii Jor the imiupa], 3Sc. 
Jfljtneflp, Bob 30S, LqtW BfOOtl. Wlf, 

HEATING- 8lK TOOrac S3V OLrOD- 

laM lOd RPAEbKWEii. HSUOAl. dbClb- 
IMtJ, 

HUNDREDS Of helpldl boplu. Datalav 
Incfl, PimiLaF tlEEbB^^lqa Fr^. tC-ia>. 
300 E- QatariP. GhIcaiP. 

VdUK Uiutoon or fDend'i. extra Utk# 
Jb td[M. Eeud abatp J^ate- and SI .00. 
Btat* »lon. Sobwter. Bux -9Ut, TamiJk, 
g erid i. ^ 

CUT Ycur nWh hilt. PtflCtlCBl toi^TlW-- 
tlD(Dfl IOG. (NBttdEW to lniT>r A- J. 
betabik. HkKletPd, FentlFL 



SAVE Fnaitfl and retetabla with to- 
eentlT pvrfKted Mrhaht toatinv. B«ifl 
id DAVor, Inahoeaa and matatun. 
out 4Ui, m« And mold, to lue. 
emucaL Hp waaie. Oitarabteed. Melt 
pr^dHCt, dip frqltfl or vcietablw, *tO« 
bULll wanted- 5 haunda b»e dpIlBr paU 

paid Illlnola imd adjolnlnr xtatca. Elae^ 
wherr si.3fi poa^Ld. QUkdUt^ priCea \ip^ 
(?n requtat. MoTMir order w «rtined 
thtc3L. DtaLurr lAhoratofY. 30 W«l 

WRjhLniton. Pftlcflvgo. Illin olg. 

■■TTtIM-IUTE" Tnrna. cowDa cuta liaLr. 
Cooiplctc 0^ POatpaid- Wai«n Haojorp 

jMAB RSdra, New EefLiiQ a^‘<J ii, P cilqb - 
ATTRACTIVE CQUfprtJLhle AJpuiata 
(SpBntxh ttrindalj l. eoLotfuL for lAdkn- and 
iChildreiL, iKUld Hiian for men and ladiM. 
Bqnd nlor and. a twp dollar blLi for 
two ehaimLot pair. Rowe'a Mexlcmi Ha- 
tlvn Products, Apart*^ SD<1. Mndoo CLCjr, 

Mexico. 

GOlif Pannlnr and pruKpecUni- FdU 
InstrvclLDPa. 35c poatpajd. Mdner, 071 

Slla l, &anT ^; r 4, Owo. 

kCEiCBAMlCAL DraWttm mmt, f-plePe, 
oomplete In outfit with JO oUrer esaontiai 
dmrlnt beeda — SIO. 2H. Bead for Ji«e -cpda- 
^eUr ontalos of drattliiB aovptlea. Gordon 

O&L. IBl ^ P KLadjapii, ChiniE O. 

HECE'fVE MaLb, ItiafajdPa, flxliiiREl^ 
Vnur name in mjmeroofl oialLlu luta 

Ngw^,_at & Broad w ay, Npw Y atk. 

”we" bW, aeU uid trade ftoyltUhi 
value, pld dr inew, rrse liatA. Cxn uh 
BF onti to repreunt ua Ettoa. Box 114, 
Bl U Btihewa_ar aMhr_IiQ iibvklle, Ky-_ 
Af” “ ' 

Bend for Enee hrjF&Ln c&tAlofuei 
Frdl'X BnPk Shop, MlO ArcBdia Cbor^ 

PojLUac, Mich- 

MJ^DICAL X.abdra|arT tCk^PolHU LB 

e lvat damand. We train rou In rnur »par« 
i!Pe, id fPbf PWd hninn. Ypi| ewd praC- 
tl» While itud^». Write for free n.ta- 
loiut iMderial Tei“ - - - 

S^-Jp Auatin. 



ANY Boot (newp uaed„ 

Womptlj- fuppliedi Lnwcflt prijcoil 
md for Enee hrjF&Ln c&tAlofueal DEd 



EidiniE^ JjpAtllgile. BoC 
TBgBA 

1 WANT To Hod Tou pf the wan- 

of For 



dErfuJ pukLLpv power 
Uavasinn claaaLILed paiea. 



SqpuJBT Ueghpplc^ 
_ _ Wbat'a your 
prppoaltlDdT Writ# me hidM¥. F. W. Jdbn- 
a«i. Manwr CbauLfied AdeertLiLiis, 30D 
E. Ontula St,, ■ChicatfK 



Methods of 

MEASUREMENT 



Tfi£ BEQiflMS» 



J UST SEND NAME — 

pwpflrtif — ipne M* «aPniflHllib 
HMH# with th# IlM BiiU 

hi^nik Iv eva ■■waknatWh, 

Pmjf onlir $1-94 If fWM kaep 

tlw toun** 



y-ww^ 

ba \1 y>:k MhrHi «Mi 

— wo ■iniidn*il ilM- fltiir 

4 ukkih le*rn iXI ifav-WF- 

lu EP-mva. lw^rl4m^|J^ hk 

lor a^ 

l^pt, vlfl^ |SlH q«Kk IMHIllfcUM 

In 4 m« Hf-lHElkB* M ■■ irith bUI- 
qula. ■umLimLbiH. murUxlid wIlll 
■inn Ikik ] Ji> iteUfflkelL dhakbJI,. 
.^nJ djHcfkABi 

d Hiqn ImlflV mi nn^h h lluitf . KB 
vf. UitaM u ani. to- lirn iln.y in* 
■vtn. If rt ■ ^ivl irluik 
.1. p«r IL.Pa CKbr^im Mh 

Jk nnd -wt* kH4a«M:. Bod bnhifl 



Ihida^ vlib fwU Mb mMJ Ctt n«t 4 H 1 *#- 
fillfl nfllf IHDilBMM, 



WILCUK t FDLLKTT, D«p1. SIO. 
ixaa 1. Wflkun A¥fl., ehi«fl4 in, 




I UriLCH « F«LLrrT„ DfMt- Hi I 



I JX*i A Waavili- |A 

I 9 *bA HETHON OF H EABOHEatClMT « 4 A PTwcUn RUn nbd 
I -I^U a«^kL APW (kS-'R 1 WUJ runll II.H (nVbibM 

IIH hDd BtiUBL 



rWlIB thtMUIH 



I rmiB 

K— 

I JLiilrm 
I «44r. 



. rJiUllB . 



I 

FliaVKli# Fhf4 | 

h iml M I i^d 1 

I 

1 




Lockmithwg 

NOWMAOEEASYI 

EiKinfl- foT nrncklEflJ 
cn-^-hrflnlrPij cirpenlETi^ 
fik-li Kb^T’i. *-Lc. to 

Pl kcyi- 5 ocfc?-. 

rrii'fe.F nifl^trr*^r>. Ii. 4“*3P^ 
sx-nii mnnH fnr FRIflC dpuiUn. 

— -vrrlbv ifHln^l 



H^lwn ^ O. rtrj 



r^iahi. 






[.pBBxn i 4 itwiHl Bod HkbEtib Radio Cdde at biHvia 
1 or in CBDip. or prepara far IqabBF praflEd^fLci 
\ ratLPi LnPDUcn fluiiB bbpj-i prnntlrrfll Sritmt 

J. nMd La lrA4nLri(|i rBOiiKtBiBaTBph flp4HiiBlkBt& 
ThaiHanda af QperBburB HMtlcd.. H'rlla fOf 
^ PTEEB !»ak. 

CaHDLtlt SVSTIM CO. 



Dm,. B*U »■ ■», (Mnrtr 






Say you saw it in 

POPULAR MECHANICS 



Bm 




HHER 



Rn- Iki ai cuifl. arwkhflfl. w^-n apaia In clr». 

nA-LD fllM omMii bMifl^-Mr'- 
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FctuI tiPB niie-<KikLDr t>IIU vlUk cpypen beSniv 
11^ qiey poLiEmDii pnr**brrc- Ln G.ft.A.i, iiJui 
fH-n* H inca rbarc-Pi 4 » ifillTciry. Wp wlir Iji- 

rlutim --SiiUtnJIi. Elllf^JlS.''' a fid iiUB khwk, 
-u-LtCi lMiii-ilr»rlH iiE kkkhrLnUmia uid ill ■< uri-' 

ful an 4 hirlpfi*! Iittn^ HUd::, fowihi* th-* 
IRJiep Kfilea lillHiiry fnp ti d-iqn ind LF pau 
diML'i I lisa It TTrium and wa will m- 

^iuid MCKip imllrt- rN^TFiPfil.. t'Ui you tpufi Lhia 
MBBa biMk u a kIIe it-ubi ui. lEnrfyt: 

Wp- hpvn uilly kkEMiiad auBiply i 7 f wm* '^' 173 - 

umvm Hill? 



tlicMtl] UkE- Sfaap Idnlaa lilirtrf. 4 veluftt*-l -Hiad PTii Dooki 
"U*rf 4 Jl Jdxax.’^ If 1 roEtim library Ib II dpy* u 4 kHp 

book NP Will F4fuBd fall amouBi jialdL ^ I BBaLni« 
IS.OOl □ Z will pay- poilcnmo on deliTcry. 



Nude . , 
Add»M 



I City, + . , p . . , Sbata. I 



7‘Va^ Offer! 



AU10 

MKHANIB! 





KPm 



C^dUliCi cit{]Tr(]|DEi: 
CbrjfBlcri Cnrd^ I>c- 



fiflto: DcidfftJ Fordr 
ari-hnti:; llltdkiEk^n^ 
Kupr7i«bJ]i>i LftliyttU: 
'iSaf ■ " ■ '■ 



LiSaLLt!^ LlnnDLn^ lin.- 
coin Seph/r: Mercury: 
Ni.dh; Old hln-o bile: 
Ovcrlnnd: FAok-nrd.; 
FL-erce Attew: Ply- 
mouth^ Fonliiw; TTt»: 
Btudebiikerj Teiri- 
p]a?vc-r 

3 Da,Qtl-D <94 

CllArtft, l?4Q Fhotoi^. 
DrftWJngl, DLajTtnxTLS, 

* 312 C S' ^31 11 En. FulK 

llibaJ tvv MeTTfill. Tlsa 



Helm EVERY R1«lt£inh>-cv«i 
Exp«ru — dfr rtmiN- jobs 
quicker 

^3?pIe,[iu Bvenr nu-txi rt^ 

S 4ir operatLoii STEF-DY- 
I'-ivF. l^i;S7-t4>^U6Bl Huh- 
dr^FV cf rtioLoirniijbti, dta* 
irTiMTifl, drawlniric^ xihcrw 
-oxnct *'b.ovr to do St" of 
ropuira. adjuBlmenbCp r?. 
pluementOv 4U on 

{‘I'Crjii rnudE^ nlnciO 
l^TiEiiie; Kkt^cLrJcp 
CooLiflir^ Lu’hrtcmtjpn Ej^- 

toma* CluiL-h.. Trn nsmiB-- 

Rion: L' hiverjiftlPi: Hear 
E Ti d; IV h e e L !L, IE rak es : 
Kn^'q Action, Ebock Ab- 
norLei-n, Siirtnjra; Body: 
Free Wherb Ov-tirdrlve^ 
Hu.[d CauplSfii^i 

m FACTORY iOOHS IN ONE! 
InkBjFLiifl Ji. COMPLETE 
COLLECT] UN of ALL 
official flh<3p pro-eednr^ 
mnnuAli* Yropared by 
crinh car mnmjfpwturer'i 
nwn ijnjrEhei^rJi That'u 
wjint you GET in thia baakl 
Oueia the mcfltiiil tn the ear 
ytm want '-you'll fiTid every- 
tJiJhif tr> fihoK'^ tha iri^At w'ay 
to do the job. This w the fac- 
toriy ahop nui±]U.ri>l UBod by 
the U. S. Arihiy, trmde^ t«b- 
Bu^nt and yocbtipnail aebuala. 

£EN 1 > no MONEY 

Simpiy ilU dnt coupon he- 
ld w. MnU it today and n 
ropy nf MaToR'fl Up-tqM 
th4HniEa-uto Kew Auto fCe- 
pjiir Mahtlal wj]l be bcaL 
t-u ycnj nt Iince fnr 7 day* 
E'rci Examination. 



I □ 



MlitB bat Dt^, blh XM, 1 » Molltai kit., livVMli 21 , W.r, 

Huflh tg mt at oQie«; <cbDd box cppcaltE hwlE you wantL 
M4TnN> AUTO ftKPAlB MAWHAL f/OnaeFly 
jroToii .i Facii^ Shop Jlfanufll^'S, If O.K. I nm 
JM, #1 UQxitbEjr fcr 1 BuxDlbJ, pltia JSg 

TVUtTtl 



teiiill 41 in T dayj, #1 bkOxfUii^ fgr 1 BUXDlbJ, al 
postage with fljw 3 ppyraeot t «.35 In jdH, Or 1 'U 
Iwwk m fliyi. tFirrdfp, mU *1 with nrder,) 
r-l Matoiro TnUCH |fei»Alll MJUIIIAL. If O.K., 1 will 
LJ trnin 13 In T diyi, (3 kBonthly for 3 mncitha. plui 
We pcflMi wtlb flna] Mymcnt {lS-39 In all I., cSr^'JI 
I — 1 . J_ ^ fFKelyii, reKEI 111 with. 4 rdCz.> 



We 

Mturn bpok in 



IfaoLfl 




Am 


AddiTBsa 


CUV 


__Btate 





□ Check bitte If cnelealoj- fuH kun^anL wz pay 
ptHiagt. BMma 7-Day Hetum PrlvJlw, 



lie 
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A COURSE IN DO-ALL 
CONTOUR MACHINING 



Today’s fastest method of 
removing metaU New* inter- 
eating work that pays good 
money everywhere. 

BE A SPECIALIST 
IN 3 WEEKS 

Jiatt ISO hcuns sn 

of shftp wavk — 

Q-Q-d yau're to at«p into m 

{^ood-payiPfl- Job. 

DO-ALLS nre Vwd whei^vet to*]s 
of waf i.v^ i»ad 4 > jitnd 
Operator? of the DO-ALL ar <5 
Ja the Arsniy^ N^ivy. jn 
Ara^nala and Shiii-yania. And when 
po-AB? [±ain 4 r^. DO-^ALLS o-od op- 
erators w[U In demand for powerful, fast ptoduetlon 
uf civilino Koods. 

SEE THE WORLD WITH DO-ALL 

Thouianda c»f DD-ALL^ 9 .tc now tn use in forebrn <^p- 
Thousands more wJll be eiportetl when the war 1 m 
woTL F&l]c>w DO-ALL lht£> Aostralia. Chtpfln Fraoee. DrW 

inom, EnidpTid, Ri 2 Es 3 a. DraFil, ArKcntin-a — und hidp the 
Alllea and oe«upkd caanlrleq ^ek. on ttielr commercial 
feet. 

IFrE'lc for fuiii inforfnat lOiq. loddi^. 




OfFALL Trado Schooli 13 cb UnUinlty Am.r MlnnupalEii, MI^b. 



] wjnc Elf 
hJMvr mDTi> 
DtHMJi. Llir 
IlO - ALL 
TmlI n linfi 
Cgouik-. Kd 
ofalhpoilcin. 



jtjtdrBML 



j;sQfl-ia I 




LAT 



PIl^TIID^ makEilJimE H-^STEnV MfV tKli 

aUU riblVHEA Tt p* TraJ^iML EumiM di^i *i nr nMl. M DMT Uck S' 
ribb'i ur ih'H liM ct«»iME t¥Et tNUAhi n« 

\ *VXf rj I.ATHR jn hli-, ivhfilJia, thrn. mp^ ^htiIvIt 

i^Eiftpi^ 4^-II-L: mi^JTMf^rVL Kn^A4MQ|iLiiiiw'~brtr-iir-mM ■bahriMii. UitMam-f 
rd h|bp »nrL h ii»i;r tLil luny r.rw flnta^u tbilr HudT- bw«TM lupanrkaH 

ilrin. SuLhj' 



DT Jnrbw^n'' "E^imi dpwtioM" li r-ami Hnn~^i]Llufi^ «l#r bi fau^. O^j ILH- 

t<r hliB »n£ifw -1—ining th*l naj bn vwtla Jiuniirim iJ -SfJLan ‘Ui ivul 
Thr nAl¥ lluL M>W« iJl Hnia* Mfi«bii. -bEMiiLlmL -pTMCdufM 4* «U t;W:«Erf Ib^IwK 

Ubriii iiuu rkrfEcyH Hiid ¥HVi-*r kuufki# wnur iat fchAi mAnv Muff*'' 4 a ui 
bwMr. DatMji uF nlM kbd mUm 14 kIUJiI i-urk M aiMWitlv iMlWlM Jeh — 
BkIi] Ur «EL ElK-iub. 

F^LMO tL E'Wp Sm -dA^h. T^n ntm tcM nfiod or kaip- ■!- Il-M b 

Lbr EuJb PrtH, kiub l»d|ur. 

WILOOn 4 ^ FOLLFTT. 1 ?S 5 *r W*b*Ah Am*.. OhiU{]i^C»} III. 



I WILCOX a FOLLETT eOMPAHY I 



I UU L WtLiih A¥#„ Dt^pL rXPp CltiGm <tt. |UI«>*b 

I - EtJOlN-E LAT]aE OPERjiTI£>Ua mtik Tn« 

I AM -TnJa- 1 - pu wA| rglMndi Tky Diaamr if I M.<arii cum AtA 4 hl 4 > 



n t AficbM 11 . PS 

ID Iu4i pAVIuMl 



patlAfn ' '■- 



■ DiJ COD JAej 



SlMMr. . . 
AddiirtMi.i-. 




M^xe roun oww 

POWER TOOLS 



A New Edition 
pHtuiuff TOOES oi WOOD 

New Fou can have a ^pa4 lathe^ drill 
prsflSp circular and b^Tid raw *ud lith- 
cr power toola in your h^TIrto workahop^ at 
a -coat of onSy a few doKla-ri coi;h- Make 
them youTself from old auto parto, dis- 
carded aewEne machines and other odda 
and end& that cuaL Little or nothlnir. tici 
thla Btw htKih — '"Forty Fower Toola Yon 
Make/' Coals only $L.^Ei iKstpaid. 

ffcllii^ UOOlE Ci%T± I>x«ty -dDLlJ] ia PIaLII 

J IQU «Alb UnOhmiatid, kiiij ^Jow.. liUikdrPiia |iii!- 
Ulttf Rr^il ejLhhh AhuW -uV^ry Cl-bta |u ftilJInw i\i 
muhltur uir powc'h CDiilA yrni ¥haii.l. AlEu«I p\ww 
i-pilA ijT 4 lnl'% 1 inL HIArrlil Iivh I ii-rl ii.|A^ | , HcTHl 
PlMi^ay l»ri^ 1f qpipf. ii|i1|cfl«]. 



1 *jirr 7 Lpl 



MAKt EVERT POWER TOOL KEEDEo IN TOUR 
HOME WORKSHOP 

SCilAlAi qI' IhrA po-nrn 4jOOdd- ptTU CMH mw^t 

a a*wjL a jywkti F^mmm 

a bDJidinFF UD£ 4 i 1 nc 4 ] 

\t ClrnilAr Rawj a 

1 3llL!ldl iJiliHE- 3 

1 rower HauIl Spn j 

L Jls E:;hCMri i 

1 tHE-ftJl WhMil KIWI btfclArp' 

lnformp(iflii BlwyL nulltvi li#lt«, rnctm mM ^vb iBpiiioflA. 

JuAE rulHl^ti^L Ka TiUifr li«ik like IL OtiSitr rifl«iA- 



■BC»IJ Hp.uy 
W^^ tumLnfi I«Ekii 4 
Qrliidi^ 

SnofMr PE- HroiNllnr KicfalDe 
1 HiiTal i-n^ fmejJ 



POPULAR mSOiANteS PRESS 



0«pl. 490 • 200 L Ontorio Slmt, Chicago 



FIVE ACRES 

AND INDEPENDENCE 



A Practical Guide to the Selection ottd 
Management of (fce Small Form 

By M. G. Kains 




Tbia boak Ib ^ cemplflle, 
practiizq] g'uidfl to tha eela-r- 
IJoFf gnd manA^ainani oE a 
smaJJ faria. Il Aipkln* how 
A fOiJiil term ecu hs aeU- 

aupporljitg. WhaS larms noi 

lo buy. How to chooM the 
right iojin., baaed on pforpei 
soilr ■ LHstloiiK Irrigatjun, 
fil^vetlon, cRmat- 4 , elC- Then 
a detaiLad oEpLajiatlQo ol 
vhut crops lo plont and 
how to tham ylald 

reauItB. sure-lkie method? 
dE graltlng, rolaljon, trana- 
plantLng, ele. FLneJLyj how 
lo make a prolit by aaUEng 
yQ\jt ^o^sa eropa, livaatook 



na. rtanaedj vnlc-rg^ 



r-eat auccess with tnany _ 
cditLon. -ill3 pagoB, pioluaelT Itlualmled. Prlcp $2.50 



Dniy PmIcbLeI la U. 6 -A. (Datfidt U. &. S 9 - 79 L Dnler T 44 «f 



POPUUR MECHAfilCS PRESS 



Admi 4 tO * 20 a Eul 

WL. CnICABD 
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POPULAR MECHANICS 






PAY-RAISING -EXTRA MONEY 



BOOKS 



in 



V l]^k« pf 



Ui4 ttv?K bppki tp propi-rp fat 
« better iob — bifffer par — to 
aEart a praAtaljle ipare tinip nf 
full time bualncsB of your €fwn. 
Popular Mephanli^i apeiiiLiilkea 
hooka on ma.ny iubjeeta, Ai 
(ijjpEifH vr|]| Itvviie thEa IihL 



IhM Wain Ih 1044 
hflw r<Hdy< Per wh 



NaU*. LI1i#cr|r 
fi ¥n\H.— ia* 4 . 4 : 1 . 41 . 

4], 40 ina dii|>. iHAi.» tlrlP 
m.’bmd IxiClkAF IflxniJAl 
DiivratlBpA, QULhC-JL 

p ■■■ » , mtt-. S9rPi>- 

P>lnt»r»pr FuFwJpJf^ F^"- 
a HpENPIriiia 
Kww H-II-hPlp >»4>h 
erifUcmnni Iwnu^ owai- 
llfl ^ . . ■ ■! 

^ Ifeapd aitJAfirtnki 
S^lf-hPlp injuk^MFi* 

~T|ih Ipiijjlijqv 1^ 






kirM^I-" pnil l 4 >filiJh U|> 

(-■aUkilE lU' 

Bipjp ^aih 



E iU'limaI nuicbhDD- 
.naikft. ....... .01 rdP 

W*ld|in9, WrmAini O 4al- 

ppi-Lna 

Kovr liuJ]il awn 



e^ulpm^il pJiiJ iM# Ik 



.01.21 



Bukid iKwn trrLllB*i4 
kaufik tifnilliTFP. 11r»- 
|].34P*a, Qrauncnitii). «trif I -«■ 
PPriy Fowt^ ¥iwEp 

Rulld Awn *MWm 4U-kkk, 

^■431*, under,. «tCi 
rjT^trt rrn*isi— uv&iDOfi- 

ey ...... .p , p ^ . .ai.ao 

an-lflriEnp fk Sf-fvLcIrvB 
aiAtkk-lA Maton [Hf>. 

* r^OB 

■tfrtr>ln« a m!|liA^ 

fhini- (n-fwk .,0X-4Q 

AvMiP^vnr 

■Cw¥irt ffm- 

EnDam iriQ QtpkuH^p 

WAUlAI-ii, Etc-... fit.DD 

HWMV* IWifIaI] ^NA. aai 
All liLriiniiri.'Lloa nC4Cl-< 

rd .rjL-i Jofa. .aac 

■RmJcfwi artriBBrJliAfl. 

ElHtTkC. MB-. 

l« Esijcri .... . oa.-Bfl 

Dk^kA'i- aut-D Oq?F^li?P»,a >4 
[krtAluAU aiH«-ll, ■Pr' 

S lart* vrvflitM-&]l 
f^crld’P ETPili-Bt kMiijlc 

Eflrr [TI«7Tl»IPln oa.DD 

apitvl IWrMt WiMrk 

£cLE InKiwkPDn In m» 

J 1 JLI.K-P ■ji.Oa 

iTlMk a> dfi«.tiPEAinrfi 

4N«- Pik . , p p . . . .am 

arcFHlwrv Wl^idPpig 

CAnArruEtlaa. TrlndlviE. 
k-#CiilirLlii;' AC # PO 1 £a- 
lEin, J}iDikunLrH-H . . ..S3. -00 
■ylld Vevr Own SHt 

E HdrLIvH IT pofiulir 
riDUb— mwliAACfl, uLL^ 

1HWI.X., |aLy-n-^>uii uiLI - 
iKianl. aEr, |.0S Eu>tCinL01-5D 

Fflrv|i|ng PnHTtl.E)«. 01.00 

High lEhiHl Self TEUfihl 
4 vr- CAunci Ul adp 

^1. ............. i.aa 

tliFpanlrjr 

Laipirn. TFlirafifn tiwlh- 
W3* .. r .......... . . il-QP 

r«mdrv WcrU. ...... . 02.00 

WMl lA MAkA fn# i*44 
14dW 224 11*4# tilKik. -nf 
hindkrrAfc. pmJkTczti . . x .IOe 
V inuE In ■■fca LibwAry 
|l ^ila. — kiP44^ 4:t, 4:1, 

4|p 4lk Eeiu i^. PHAE.^ $a..90 
■iluniirJnt AwAdin^ 

I^nr LnEllAiEiiii Erprfia. ,01-79 

~ : 

wkiip, m«tAT ...... .ia.oa 

a«^i«fi Twp EPio. w 
iniTiA far 21 Euy-bn- 

miiPm^ Uryv. . . . am 

Tim- CiMPliAiAn 

New kiOdk dHEriliM 
■IPVVr irtO lJklJL4H 
■ran tnbb« . . 9L.OQ 

FIve Aeeei and In^A- 
E*ndAnca 

How In -irmakr TFinClBr 
(HI UtinlJ EAj-ni U.ID 

DeIoje mwhmH Hvmn 

JldkEfliuik nf a lO TH1>“ _.-■ 

Id AT if^k^itu , a|. 



Kwti. TIh. IpIkEPE 

For ^awyawt wIia uke 

JTJTW . .X . . , ^. + ^ . .01.00 

TrAh^ng 

H«w bAdik , XX . . . . .flp29 
FPeeIJu 

Kdw liodkE on pmn.li->- 
fa^iixp aaid Uaa- , .a^- OO 

worktwiEhH a. Took cia- 
Intki- Yoy OlAO Build 

fHo. 4ip . aa? 

Y«ir Cap 

noBidewilA -Bf AlmiJdA 
mr rapBPf^.. ■h*irl,-c-uEa. 

Fix It ^rnorprlE End 

rm«o nwnBT- .IM1>MM 

Yhw Imp kda^hanic 

TKC? iHtcjk. fiH^ f EJlif lAOk^ 

— Iki^ . p ....... . 42.00 

Mndiam |CMifi-g- Barvirl nEp . 9.4.00 
CAHCfltA HAMllllHk. 

Kow kKjiib: oe uikcff 
cuncneit- ufomnk liamCk 

UbriLrih, ffenn 1 L .1-0 

OhI Oi.imF-r H-nn4Eiwh 

New tH(3A IflkE* fOBM 
work MJL LIiE AttEVICIQR- f-2.90 
»fcp*l mVAP* FW!k»ll Inpili 

Dc«. jnElllEXtl or BElaU- 11.00 
■nalnr'i TrucL ajd^afeir- 
■aniaad 

Co»i?FM n^iplr wnTk. 
an.i-r|i-lTi«- mwwjx Irurh 

iip:in En pOao ln.QO 

OlAkA OuFifc* 

C-onpEntc-l 

mrnt. pn'lgEki. Me 1 ;e- 
kl<1.tl^r pbDtoi. . .j . . . .llrli 
Kfamnnkmi-y- FAnjA OfAE- 

liEw . . p . . .. . X . .. j X . . |2 .04 
Word Ioih Ilrntrlg ...... I x , ?g 

Waldlnn, QraV-dAvki-lArtib 

'WEloing, VKl LiikjiL . p p - 11 -sd 
MiiAllurgkP 11. 90 

Fluvnaacanl Ligh.-Ei ny 

Nrw nunun] on ran>~ 
iLnmloD,. kiuullElloflh 
.htiudf p 4 X .. .13.00 
Shs^bu-ildiwoi Bluo[KPpik 

firming 19-^0 

A'lnwriicnn |WacliEnkk.ta' 

HonAjw«fc: 

^TorLcL'A moEt DHEd 
Endinirl] bACih. ..... 14.IHI 
AR-aGPkBErW'E HAn-dtKHlC 
HalAJhJjfikim KlAlbtlAjylJi 
Anil ii^^^lddA p . . , , p IB.OD 
Mopr'i Exlcvlatnr 

t'klfi^iig mnd* ea-ff . . . 90 a 
P lumAina fnitAlklUAil A. 
fi*PAlF 

Far tlKWi' -wlkliriiil PIT- 

vLiMJa l|-niiLLlk3f ..^..II.SO 

AlrcroPl ShEAt Pmiii 

liTArikdrA ManuAl . . . .13-00 

PAigirla^ Making FnrmulAI. 

O.aOl -H-nji'H to tm>r- 
iann xlmplE l-ngrr^l- 
onu Luca ueaJilL prod- 

iic1» . p p - - . p p 12.04 

WhM MihEn' PlarTmi-, .11-4^ 
Ju-dn. pP LAUAflA 111 Mod- 

f«-n jIu-jlEau ..... .11.49 
■rfDfivm Cota PrutkcA ^ 
ThAIIEiEE 

Oiilv book nuhllnlipefl 
t ro D. B. k n Lc rntrui^nlnlv 
Willi DTTmoctlon pni| 

UH- ni CErVTP lO mEtrlll 
c-ppLinE . . . ■ . - - ■ ga.ca 
klndAhA lilAtA^ B*iMlrlfl9 

Am ujHitioi 13. ao 

HAndaim |;riKbA 

fMhk-LrEliff A if E ! n B 
WvUnik, AkwnHe . . 43.00 
■.EiMfU in CNTAAfTUrtkjLl 

kEMpViAtlJti In . . . ‘^t.04 




MAILTHIS COUPON TODAY 



J^ht EbiEk lIlA iMKkl yCHE WAUk, WrltE rBin* TnfTTIP ind mOl«H pvlmr, 
paid mM IPip aid-rrritaaEnAiiU El iA iHh\LT ordAT bkuik. VRIlcn pOiTnun 
bindp Fn« book!. p»jr Mm llw ■'■IfY Baid e*tiiA tiiitikO# 

U. S. Ax AtielDiHA EEfnlttMlEA AUd ITCIuOA iE3f|l tUttipT |cir -P|al.p^ni- 

EfuirgAiu jkAk lor- jlaw PIIIC CAlalog of NiIpPuI Owht. 



tdUH 



• IaN. 



IbJE |EP Pn j pulAr MnHmnl'DE Pthp 

10 ExIiee OniATfA ai., Ciiii^iifa. ILtx 



Deilt. 40^204 I 




High School Course 
at Home 



MANY FINISH IN TWO YEARS 

You m&y finish this Bimplified yet com- 
plete courafs as rapidly as your time 
permits, Indiv^idual instruction for each 
■to dent. Eciuivalniit to raident icliool work; — 
preparea for oullblfB onlnuioe ^jcnirui. Standard 
toKtu Cumlalijnl— >-biplnmjL. C!^redit for subjects 
ccmikleted elurtt'hctEp Sinfflo aabjecta If deafred. 

BUSINESS — INHUSTRY — MILITARY 

rrrhBiH in no otbi^r Umo haa euch sreit eraphadla 
lagen placed upnn the Irnpnrtnoci of a Hieh SubiPol 
cducilien. MEIItary luthcHitLi*, manaKoment of 
cwicntial induatiy, nnc| exccativei of eivihan busJ- 
no0i all join In oiriipliBiixinjr tbe need for ITIsh 
S^^ool training. 

Pnin]ol.kona. to bijrlmr rank and lo better Jobg, po 
to thoee whOi ^an thlrifc clearlyH at>eak eorrwlJy. 
write intelliBekitly. And figurs Bceurate-lF aa a ro- 
om] L of Ukbir Iflirh SchniNl tTmiikinE'p 
Our Hijjh Sehoial cuune pre^ara ta meet 
yrepnhitory edueaUunjiJ. re^iuJrenrtekila in aI| brida 

~4|Uic:|slyp 

COLLEGE ENTRANCE 

Durlne the paaE IB pf our s^-eara. our TEiBh 
hthiicyl traduBtes havg been BdmJtted tn 531 dii- 
ferekit y n ivomtiea, Colleen, Junior CoUeg;rg. and 
normal ^h-nolik- — of them wLlhuot onimnee 
PKaminauunii, GoLirae abo preps res for paea-' 
Ine pre^iirgfcasJDnal ainiikiTiatloiLfl. 

TO HELP WW TODAY — 

TO HELP BUILD TOMORROW- 
COMPLETE TOUR TRAINJNO NOW 

1^4 mnLlrr wJiAt wun-k you tU, iwlay,, yaa oxn Ll btt- 
lAF-->^uki]^i-.rOYc it- — Lf Foii'm A tliifil ScIiqdI rnuduitl^, 
mnltor wJ|4Lt roa oiirn bOw,. jau'JI ningl ki^eii com-- 
aiD^tion whtri Uia ||phlx fto tin and ron^ll iuiAd 

4 JliED ScniioL •Education lu hold ynia* hw[L- 
Si3 m-DttAE whAt yuii plan lo dor— in nnlP-r- Collnffn. 
u-UEinniA, IiJdiiRLPSf, tlk<- iFrafniAlnoA, r?r Eo bn mom piic- 
^Ailful DociA]]|- — Lhn incEojiAEd ubElity apd Snir-Oon’. 
Ililrnca yuu ifct irnm. niir JEi-Rfa Hcbtit^\ iT^inJna will b* 
LnvalUlible te fOU. MndoEAl^. fcnB, pnyAhle kdOUlhlT, 
roYtr A]1 InBErucUnn, inxlbookA And DipioTOa. ^tAfl 
yvilr IrmiJjvE ^OWx 

MANY OTHER COURSES 

0 t« iso nritEd iktUEatTin, IR^iBl-fi/Pn-a, 
pn4 J^Efnni H»n IptFihhI pHpin our 

i[K'c-Uk InMrurtkDJI nUIAriAL, -Wlidrffi l3 
Llkwl bv nHEiy PPAJdAn.!. ^iKWlE. CUllEBE*. 
WAP IrAlJlInz- EilUAlM APOPAHll^^alll-a 
pmanniAx U. fl. MAw^ matf df 

HuiUgtkii, c;fliimHx W« ofTcE you isiAllLy 
knknlne At Imhia Inf tPiv i^t 
|in»H .■■ kiHErvi In ibA -Hiyponx No eA^ 
lIsaLlon. WpLca TfkpAVr 

AfiE^ £ajfpofffar wn/orm^iiom fifat ^fereiti Urn 

School, Dreael et 37 




JlMTlua liM. D#l. H 7 tk Bhud il Ulbi G^lnit IT, lU, 

T«]] mn fapwl-n IraLa for tiaa o1iEmli«4. No □blltktqOn., 

□ H1CH ElltHeQL C-OUME 

□ Praftlni A D*i)an 
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□ M*chMlcal 

□ PiHUn EnilnHflfka 
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□ IhlW-lAArplllHi 

□ IhlpbulldlHW 

O Ehap MxiHiHiHnt 
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How a Sewing Machine Lamp went to sea 



Vibration- resistant General Electric 
lamp odapted for Ha¥y signal devices 
and Instrument lllurrilnatloii 

S EVERAL years ago General Electric 
scientists developed a special vibration- 
resistant lamp for sewing machines. It came 
into wide nse^ not only on sewing machines 
but also on vacuum cleaners. 

The vibration of powerful engines aboard 



naval vessels confronted ihe U* S. Navy 
with the problem of Ending a vibration- 
resistant tamp for signalling devices and 
instrument illumination, 

G-£ cnginecfs suggested the sewing ma- 
chine lamp. They went to sea^ covered the 
ship from engine-room to topmast^ helped 
the Navy put the G-E sewing machine lamp 
through gmetling tests. It proved to be 
exactly what was needed. 




Maiing Itimps for ihe jirrtied for£es h only ojie of G-JE't lighting 

Jobs. E/iminaiiag ghtre, gloom atii/ sha i/owj^ Jn war plan ts, btg smaih 
is anaiber. Senil totlay for a free copy of G‘B's new booklet **How 
L/gbi Can Help Yoa Spee^/ Vktory*\ WrUe General Electric Co,^ 
Dept t66~PM~J^ Nela Pari. Clet/eland^ Ohio. 

fht "Tj&i a/ 

ro.'iHp p>m.i 7'.^ NiBC; W'arta j 

Ntu^j £^4'^ p.m. CBS. 

O-E MAZDA LAMPS 
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By R gfph S, Damon 



Tip VERY now and then somebody sticks 
^ his neck out and sa.ys sonicthing about 
the '^Future of Aviation^' and gonorally 
regrets it. Now it's my turn. 

I propose to talk of the ten-year fyturOj 
about 1953* Wo shall assume that major 
hostilities of this war shall have ceased in 
1945; that victory wiU have been won 
through the overwhelming preponderance 
of the aviation effort of 
the United Nations, who 
today are outstripping the 
Axis in production fully 
3 to 1. Not in production 
alonci but in quality of 
equipment and in person-. 

OCTOBER, 1043 



neb evidenced by the official box scores 
in all war theaters, By the end of this year 
our production preponderance should be 
easily 5 to 1 and perhaps 10 to 1, foretelling 
the complete doom of the Axis aggressors. 
At no time has the aviation engineer 
stood on greater thresholds of opportunity. 
At the end of the last World War, the fast- 
est pursuit plane had a top speed of 180 
miles per hour. Twenty 
years later our commer- 
eial air liners were cruis^ 
ing at that speed, and one 
new model not yet in pro- 
duction exceeds it by 50 
percent. Before this war 



r 

The eulhar^ until recently Preiiden^ 
uf _^publiE Aviatksn Cerp«rDtM-n, 
bu ildiff of Ihe F-47 "Thu ndarbelrT^ 
ii new Vtce President end Gonerol 
Munager of Amerk an Air Line^ I pie. 
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ends we should h^ve pursuit 
planes in combat with speeds 
escceeding 450 miles an hour. 
If we merely extrapolate the 
future in accordance with the 
past we should have trans- 
ports cruising at better than 
400 miles an hour within 20 
years and coming close to it 
by 1953. Ti'uep certain con- 
cessions to altitude operation 
will probably be required to 
achieve these speeds^ and it 
will take long-range hops to 
obtain this altitude^ wi^ an 
arbitrary loss of time at both 
ends of a transport run. 

We are just on the threshold 
of having airplanes which ap- 
proach so closely to or perhaps 



of i&hipi ii tlw 

Mnri, aba VC, buill by Martin. Ac taw, dir 
lina KhedutaC f«r4taal far 1953, 
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go through the speed of sound 
that we are now definitely ex- 
periencing the difficulties so 
long predicted when we would 
achieve this speed. 

Private planes of the exec- 
utive type will approximate 
the performance of air liners. 
However.^ with more frequent 
schedules on expanding 
transport routes the executive 
airplane will tend to be con- 
Rned to service off the airline 
routes. Strictly private planes 
for the man on the street will 
increase tremendously in 

Thi$ cargo corrinr -ef lomorrOWi Jit 
noH twufufl optrr t* t-ietiwe fr^iglTily 
u viEiiDlittd by UnitvU Air Lin#t 
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numbers and tli&ir pejloimance will im- 
prove, but will fail short of the speeds a nr! 
distances attained by the air liners and 
executive planes. 

At the beginning of the war we had ap- 
proximately 30, 000,0 W1 licensed automo- 
biles, 300,000 licensed motor boats and 
30,000 licensed planes including the milJ- 
tary and commercia]. At thq end of thb; 
war our Aii- Foi-ce and aircraft factoi-y per- 
sonnel will be about 10 times their number 
at the close of the last ivar — some indica- 
tion of the tremendous increase in people 
who have been familiar with airplanes and 
will have the urge to buy and fly privaie 
planes. Within the next decade the num- 
ber of piivately owned aircraft may reach 
300,0(>0, equal lo the number of licensed 
motor boats before tlie war. 

Sti ictly engineering-wise, there arc so 
many developments^ some of them s^j seci^t 
tlicy may not even be mentioned, that our 
19*11 pre-war planes will compare with 
those of 1953 as tho 1916 M^xlel T Ford with 
the 1923 Model A. These improvements 
start with the fundamentals: of BCj'odynam- 
ics, including the suppression of all exter- 
nal protuberances— rivet heads, air intakes 
and exhaust outlets. The smooth "flying 
wLng” suppressing even the fuselage and 
tail will probably reach its highest fruition 
in the largest planes w'here head room for 



^ By 1953. Mr. Dumoin thmki, mtiy 

eppTQOch today'* 400 mlWi on ho-ur fighter 
p]ani ipevd. Top^ ci Unhfld Air Unit cDneop- 
tion. SeloWj iof«ty will be inliDneed by aU 
limeler and beami div«-lap«d frooi war'* rtidot 
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to be designed to land and 
take off safely as convention- 
al types and still fly safely at 
super-sonic speeds. At such 
speeds it appears that some 
phenomenon similar to a dis- 
rupted center of pressure 
travel to the rear appears^ and 
the conventional trailing- 
edge control is not normally 
effective. Perhaps we shall 
have to go to conti*ols in the 
leading ^ge of the airfoil^ or 
soine similar change. 

The Sikorsky RcUcopter 
and its dramatic recent dem- 





Th* drawing n eor^ 

go g Eldar doiilnvd far 
apliiniqr« droppcng from 
a Trenfcc-nrififlnTal glidir 
IrQin in tr w^ltboujicl lOW 



onstratiqns in stability and 
control bring attention anew 
to the rotating lift fields which 
seems best suited for the small 



War hfli- glvttn fti* Sih&rrfcr hwlitOpUpr iti ^hprrn. H«r» fb* 
Ihsi crofl hovfln mOfp^nlttii whili a |>(it4vhg*r clSmbt p 



convenience and a maximum of absolute dimension 
within balancing limits of the center of gravity will 
be possible^ 

Ultimately the present engine and propeller them- 
selves may be suppressed and replaced by the rocket 
or squirt type of propuUionj saving a tremendous 
part of today's struclural weight, ^is type^ T feel, 
will reach its highest potential in the high-speed 
supercharged high-altitude plane^ whose cruising 
speed to be economical will have to be in what ai^e 
today^s top pursuit speed brackets. 

If we do confound today's experts and break 
through the speed of sound for regular operation^ it 
wiU possibly be with the supercharged flying- wing 
squirt type; and then we shall have many new prob- 
lemsT for today’'^ classical laws of flow, lift, drag, cen- 
ter of pressure travel and other air force character-^ 
i sties will no longer apply, and planes will have 



111 □bility To otight wrihm Thu Eirrurnfaronre of in main roiar 
blodaf fhould poputoriie lH« hflircopter wilh pa^Twor iuburb-oniTei 
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private owner and similar ac- 
tivities. 

Another development which 
dtould offer great promise is 
the glider pickup and dis- 
charge system. There is tre- 
mendous opportunity for 
serving small coitununities 
without airports. This devel- 
opmentj already well started 
in air maih should become of 
tremendous value when all 
first class mail goes by air. 
From then it should go into 
air express, and provided 
pickup accelerations can be 

One nf fht iargeit Ironincean craft 
lodoy If ihe Veugbt-Silenlcy 
horiepDWAr flying heal^ at right, 

buili far Americnn Expart Linei 



kept at 1 -easonahle ''g's/' into passenger 
travel. Definitely the glider train appeai^s 
to offer economies in cost per ton mile of 
goods caiTicdp compared with concentrated 
loading in the powered plane. 

Just beginning in the late 30’s and now 
almost entirely absorbed by the military is 
the whole" field of electronics^ including 
communicatioir and mdioationp such as 
radar- The penetration into shorter and 
shorter wave lengths now almost ap- 
proaching infrared light for communica- 
tion, both aural and recorded; the improved 



Etaticless radio range and direction finding 
signals, and the use of absolute altimeters 
and other radar devices for spotting other 
airplanes in the vicinity are but a few of 
the opportunities possible^ Standardized 
instrument landing devices will eliminate 
uncertainties of terminal w^eather condi- 
tions from the small percentage of flights 
now affected. 

Pow'er plant improvement is going for- 
w^ard apace. A few years ago when the 
*‘octane^' rating of gasoline anti- knock 

(Canf-intr-pd to 1^Q) 
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Lifeguard Tows "Torpedo’’ Buoy to Save Lives 











Girl lifeguards^ who 
UoiK^ many men 

ichesj Use a 
uutiy to help 
save lives- The buoy is 
attached to a rope and 
towed by the guard. It 
kecp$ a distressed person 
ailoat while being pulled 
to safety. With this buoy 
an expert swimmer can 
tow a man wdth ease and 
v^uthout the risk of en- 
countering a strangle 
hold. It is particiiLarly 
useful for a lightweight 
girh 

or 

person. 

litvggari^ froiw boai 

wah lor|]ife^a Drown- 

ing porun (inul) clingi ro it 



Plywood Glider Alights on Sea With Troo^^r^ Supplies 




Particularly appropriate to the 
United States Ma^illes^ whose 
hymn boasts of their fighting their 
country’s battles “on the land and 
on the sea/* is the acN^uisition of 
amphibious gliders. These motor- 
less offensive weapons are capable 
of feather^flight takeoffs and land- 
ings on land or water. Designed 
to achieve lightness with strength, 
and to safeguard strategic metalSp 
they are made of molded ply wood. 

wilh ilrfrngth I’Hmacrer- 
'ttm% itiQ ply weed amphikiflui glider 



" Gauge to Test Small Screws Checks the Threads in a Jiffy 





OO a "r*li tfirtfld'' prjncipla 






Pitch diameter and lead of screw threads 
are checked quickly and accurately with a 



small gauge that can be concealed in the 
palm of the hand. It operates on a *‘roU 
thread^’ principle instead of the usual 
screw-on melhod for checking threads to 
specified tolerances. _ . 

7 ! ‘f 

^^Share^thC'Wirc^* Teletype Plan 
Reduces Cost of Service 

By sharing a small number of trunk 
wires that lead into a subcenter, the cost 
of Teletype service is brought wllJu n reach 
□f many offices hitherto Unable to afford 
this servicCx In the subcenter the messages 
are automatically switched to the individ- 
ual wires provided for each user. The sys- 
tem was developed by the Western Un ion 
Telegraph Company following a survey 
which showed that only a small percentage 
of patrons use. the wires at the same time. 

7} % 
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Duck^ Jeep^s Big Brother, Is Amphibious Truck 




Shewn \n mcn^vi^ei^Sr Atniy 
^'Dutk/' o Irw^lt dI Viomo 
*n land ar i* wen* un- 
Ineding froOpt th a 
bea^hi righl, ond Pt i«a 



heads on enemy shores. As an ocean-going 
version of the familiar army trucks it can 
carry a similar load of supplies. In loading 
the “Duck," cargo may be dropped aboard 
still enclosed in Us cargo net^ and unloaded 
ashore, still in the net, to make for speedier 
round trip^. Without hesitation, the “Duck” 
can plunge back into the water for more 
men, or more supplies. Promise of great 
postwar use of such amphibious vehicles is 
envisioned by transportation men. They 
foresee their use as passenger and freight 
carriers on rivers of such nations as China, 
that tack railroads. At shallow places, or 
falls or rapids, the postwar jeep or duck 
would need only to waddle ashore and 
portage its cargo up or downsti’eam to the 
next stage of the river ioui'ney. 



Vehicles that are at home on both land 
and sen are enabling Uncle Sam to wage 
mechanized war along amphibious lines- 
Big brother of the seagoing jeep is the 
^'Duck,” an amphibious, two gnd one-half 
ton army truck. With its great load-cari^» 
ing capacity I the ^^Duek” can run alongside 
a transport, take on more than a scoi'c of 
men and their equipment^ then put-put for 
shore — and run right up on the sand and 
keep going. Its prime function is to assist 
barges and other units to establish beach- 

Model Train on Cafe Counter Brings Customer's Order 










Model railroading is more than a hobby 
to the proprietor ol a restaurant near De-- 
tr^i for he uses his midget locomotive and 
Steals as a waiter. He takes the custom- 
er’s order in person, then retires to the 



kitchen. Soon, without any operator vis- 
ible, a model train speeds from the kitchen^ 
each flatcar Carrying a sandwich, and stops 
in the exact position for the diner to "un- 



load” his car. 



FhiHfl PPUTteiy Nev Vofk Dtntrn] ftiiLtrnM 

Hambufscri armm bjp refrauronr'i modil inwl, liia ipEamativ* 

OCTOSER, 
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Then the train disappears 
into the kitchen again. 
The proprietor him&elf is 
at the controls, operating 
his mechanized w'aiter by 
observing through a 
'‘one-way^^ mirror in the 
kitchen door, through 
w'hich he can see without 
being seen. The model 
railw'av includes 45 feet of 
feet in the diti- 
n, with scale- 
mouel rails hand-spiked 
to wooden ties, which are 
cemented on linoleum, 
whole roadbed 
mounted on one-half- 
inch insulating board for 
silence. The two locomo- 
tives used are scale mod- 
els of the New York Cen- 
tral Hudson type- 



^ 
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M any American sol- 
diers, s£iilors, and 
seaman \vqrc drowned 
last year because they 
didn't know how to take 
care of themselves in the 
water when their ships 
met disaster. 

Here is a story tlmt is 
hard to believe; Every 
man on a certain ship was 
wearing his life jacket 
when the vessel was tor-^ 
pedoed, yet two out of 
every three of the men 



drowned while try- 
ing to get ashore, only a 
quarter of a mik away. 
They simply became pan- 
ic stricken. When the 
waves hit them they 
opened their mouths and 
breathed in w*atcr^ stran- 
gling to deatlL The story 
is vouched for by a ship's 
officer* 

Fear of the water be- 
cause you don't know the 
right thing to do can cost 
you your life. Even the 
information that you are 
reading here can help 
keep you afloat in an 
emergency. An average 
of more than 2,S00 people 
are drowned every year 
in American lakes and 
rivers, and possibly most 
of them would be aUve 
today if they had known 
a few simple life saving 
facts. 

What to do in the water 

- 
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(tA ^ Swimming ihro-ugh blatSrtft oil, cadvt or maniimt- 
tl*Dn pDiih ihrci-ugh wlrta big ipl^sh 
















MaHrei-1 taveri inHaNd \\km wOtar wingi ierve at buOjrtiill fuft la carry light machine gufi acrDM rivir 



and even how to swim through bla^g oil 
without oven singeing your eyebrows is an 
important part of the instruction the mari- 
time service Is providing officers and men 
at its training stations. Water safety is part 
of the pro "flight training given air force 
cadets. American Red Cross officials are 
teaching groups of army men how to take 
care of themselves in the water. 

L. V. Lyn don r Red Cro^ s water safety 
examiner who has participated " in more 
thah"TiDQO i-escueSn has some tips for you 
that have been tested under wartime con- 
ditions, Most important of all, he says^ is 



your self control. Stay calm and don^t let 
your imagination scare you into a panic 
W'hen you must enter the i^vater. That^s 
hard to do in the excitement and shock of 
an emei gency^ yet it's the one thing that 
gives you a chance to save yourself. 

Suppose your ship is mined or torpedoed. 
If you can't leave it by lifeboat^ enter the 
water by chmbing down knotted ropes that 
have been let over the side. Wear your 
clothes under youi" life jacket* shedding 
only such encumbrances as a heavy over- 
coat or shoes. The rest of your clothes will 
help keep you wai™ in cold water. 




While ^'tarpeda VK^imi-''' hang -arip iriorirEme servke bail watvr' a lifebaiif which h-oi ^^cainifed'^ 
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Abov«r iW4fmn#r iwm^ing panlt fr&m bihind Inc-d to 
CQfch mt Id foritt pr^Mivcr (helsw) af whila duck 




B«loWr iofliu of lh« 4jOW5 i-unfa-rfof* irom "S-S. Coolidgo 
on woy tu ihor?. Onijf I%i^q witrfr loil in dkiailor 

U. 3. I^ary pilots 



Don’t jump from a sJup if there is any 
other way to leave it. If youi must jump, 
jump in feet first. A head-first dive might 
kill you if you strike floating wreckage. 
Fold your left arni across your chest to 
prevent your life jacket being torn from 
your body when you strike the water^ and 
tuck the palm of your right hand under 
your chhip extending the fingers up over 
your nose. That does several things. Your 
chin IS protected against being struck as 
you enter the water; you still have room to 
take a deep breath just before you tut the 
surface^ and yet the protection of your fin- 
gers prevents water from being forced up 
your nose* 

Your life jacket is buoyant enough to 
keep you afloat for days> so put your trust 
in it and paddle away from the ship. Hold 
your breath when a wave slaps you. A few 
swallows of salt water may make you sick 
and help wear you down. If you become 
cold before you are picked up you can 
massage yourself by rubbing one foot 
against the other leg and rubbing your 
body with your hands. It helps. 

You have a good chance even if you have 
no life jacket and can't swim^ if you can 
remember what to do. First, keep your 
hands below the surface and don^t thi-ash 
around trying to climb up out of the water. 
Keep your chin down level with the sur- 
face and paddle along in imitation of a dog. 
That’s the way a dog swims and you can 
do it too. If there is someone nearby^ tell 
him you would like some help in being 
pulled along to some wreckage. When you 
reach a floating objectj don*t try to climh 
on board it unless it is big enough to sup- 
port your weight. You’ll be more comfort- 
able just hanging on to a small piece of 
debris and letting it support you. 
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Your pants will make an accept- 
able pair of water wings if you can 
get them off, button the fly, and lie 
or knot the end of each trouser leg. 
Hold the pants by the belt behind 
you, then sweep them overhead into 
the water in front of yoUr The air 
that is trapped in the legs will hold 
you up. Soldiers are taught to do this 
as a means of getting across bodies of 
water. They even take three mat- 
tress covers, blow them up, and use 
them to support a sti'ctchcr for car- 
lying a wounded man or a machine 
gun across a river. You can even fill 
your pants with air by ducking under 
water and blowing your breath into 
them a number of times. 

Merchant seamen are taught to 
leave a ,ship on the windward side if 
possible so that they can swim into 
the wind and avoid the oil that 
spreads mostly to leeward. Heavy oil 
doesuT always catch fire and if a man 
gets smeai'ed with il he has some 
protection from the cold and the sun. 
But a mixture of oil and salt w'ater 

Trnntparling on slr«tc>i- 

4f hy thiTi-* inflntHd 



Thot'i. nef n new Juil leldinri giingt 

thttir |Kinl-i watAr wlng4 lo tuppdrt guni. B»bw^ WiCi-ri go 
over lide of ilf[clc«n S.S. Pnsklttnl Coalidg* wHh ropol. 

U. S. Nrt 7 pheUi 



is sickening if swallowed, 
so he must watch his 
breathing, 

A man who hag confi- 
dence in himself can 
swim through 50 yards 
or so of bla?,ing oil with- 
out being burned^ and 
seamen are taught how 
to do Uiis. They j ump in 
feet first and splash the 
water wildly wdth their 
arms as they ascend to 
the sui'face again. This 
beats the flames back 
and gives them a hole. 
Then they use the breast 
stroke to part the water 
ahead of them. This sea U 
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Cnd«tt wQft« no Hmo whtn initruclof ihoufi: "Abandon thipl'' 

ters the flamcSp and the swimmer moves 
ahead in the areo of clear water* He keeps 
his mouth close to the surface where the 
ait is cool. He scatters spray with one hand 
if a headwind is blowing the flames back 
toward him. Flaming oil rarely blankets 
a whole area of water but is spotty 
and there are some areas that 
aren't coveredn Highly volatile 
petroleum fires usually die out in 
five or six minutes. 

It is fear of the fire, not the fire 
itself, that can trap a man. Sur- 
prisinglyj the flames don^t even 
heat the water. 

Seamen are taught to lum over 
in the water and lie on their backs 
if ihere is any danger of bombing 
or depth charge explosions in the 
vicinity^ A depth charge osplo- 
sion even some distance away can 
kiU you if you ai'e face down in the 
water^ but lying on your back 
helps the concussion to waste it- 
self in your muscles instead of 
tearing at your intestines. 

Even if you happen to be a good 
swimmer, don’t exhaust yourself 
by trying to go somewhere in a 
hurry. In most cases help will 
come to you. And don’t use a tir- 
ing stroke that brings your arms 
up out of water* Conserve your 
strength and lend a hand to others 



near you. Ordinarily the breast 
stroke is considered the best 
stroke to use for rough-water 
swimming, ft*s advisable to stay 
in gi’oups for ease of rescue and 
for self -assistance* 

In shark-infested waters or 
where there is apt tq bo dangerous 
sea life, sudmmjng should be done 
quietly with no splashing that 
might attract sea animals. Sharks 
are not apt to attack groups of men 
who are clustered together but 
when an attack seems imminentp 
that is the time to thrash your 
arms and legs in the water. That 
scares the fish away, usually just 
as successfully as any careless 
quick motion you may have made 
sometime when fishing. 

No matter whether you are in 
the armed forces or not, it’s a good 
idea to practice water work. It 
doesn^ matter whether you can’t 
swim a stroke or are a good swim- 
mer, If you can't swim at all, get 
some one to show you how easy it 
is to stay afloat. Instinctive fear of 
the water vanishes once you realize that 
staying afloat isn't as difficult as you 
thought. Going out and getting wet in safe 
circumstances will give you the back- 
ground of confidence that you will need 
in an emergency. 



itiat day lh«y may so¥« a buddy 
— cad«ti diligintly prec+i&i r#iuuifafien 
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Four Giant Kites Lift a Girl 100 Feet in the Air 




The y&ung wav*i la her pltiyinalet 

e\ lavtipuj Icita^ tcirry her aloft. Her 

^-wing »Qcii h oHachfld to the kitai with ^ 
iioui fop?, &e1ow, the kita"& invanlor and 
oiiEiiilanlf depvonitrole the Ircmondaul pull of 
o lorge model whkh it told bo ffrong 
enough lo- taw am buromobilt or a imall heel 









Huge kites that can lift a 
girl ICH) feet ofT the ground ' 
can be Used by the Ai^my 
or Navy to tow life rafli, 
according to their inventor, 

Domina C Jalbei;t_iii 
Woomocket, stu- 

dent of aerodynamics^ Jal- 
bei'l has designed and built 
kites claimed to have the 
pull of a tugboat. One of his models which 
is 17 feet wide dragged an automobile 
across a field by the bumper before the 
brake wag applied. In one demonstration 
a 12- year- old girl was carried aloft in a 
swing seat attached with ropes to four big 
kites. Any one of them would keep her 



flying Or let her down easy, the inventor 
said, for each kite has a pull of 100 pounds. 
The kites can fly in winds from 10 lo 410 
miles an hour. A kite four by six feet could 
pull a raft for fliers forced down at sea and 
shipwrecked sailors, or could ser\'e as an 
einai goiicy signal, according to Jalbert, 



Powered Cultivator for Orchard Protects Young Trees 





To turn the ground between 
narrow rows of young trees in air 
orchard, without barking their 
trunks^ a Missouri nu rsery uses a 
motorized cultivator tEat does the 
work of six mules and three mem 
Powered by an air-cooled motor, 
the machine's Ford Model A trans- 
mission gives it three speeds ahead 
and one in reverse. To move along 
a road between fields it con attain 
speeds of 35 miles an hour. Five 
plow teethf one at each side and 
three at the rear^ are controlled by 
levers from the drivers position. 
With an individual brake control 
for each wheels the cultivator can 
turn within its own length. 



tlThe Army Map Service in ’Wash- 
ington turns out 100,000 maps a 
day, 90 percent of the army*s maps. 
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sc4F«d oriD^hrf vielory on iN* home fmtir with 
thfr completpon cf ihe ^'&pb Itith/' pipelini hv- 

twifrFi lonjiyicw, T ix^ and r^fin^riei lat ggjC^° ¥- N: J.m 
and Marty* H aaitH Pa . The giant pipJtline ihat touchfri 
eighf *lole* ond crais«* 230 r'k^eri ond str«imi Ka* a 
daily capatily of l^nOOOpOOO golibn* oF cruda oif. It 
can da tha ^orfc of Tanka n along tho lobmoFine-irnen' 
aced toast or 2^,000 railroad lonk cart, Abpvaj ap«ral- 
3ng c gol« whkh tanFrol* Npogoro of black gob 



inipcc.lifig ''^go 1 1 " or wsed fof 

clBanbg piptfme ond dsbcting wostaful leak* 



liight^ a big diPeher rolling aait pTcporing woy 
f-oc 24-1nth pipe- requiring of stael 
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One of the 1 5^000 mon who 
Fhelped build vest pro|E-ct we-Fds 
□ l#rmJriCiF '-'plu^.''^ Iht pip-^lirtfr 
Vp>'ds epiiilr-i/ctiQ-d ill ju^l 360 d^y$^ 



Through hilly cdunfry tn scuEh^ 
tPrt Jridjono, Cci1-|ji-pi||ar Piefirl 
tpcitt*pa eC|ijippflcf wElh powi^rful 
lidubiQOjni [right) lay letfionB 
of pipe. The booini handle &ec- 
tiani- up to 11& feet in lenglh. 
The pipeline, which coat obout 
|i95h6d[),.0[XI'j, woi bvHt by War 
Elite rgen-cy PipHlin^jir Jrtc.j spe- 
cial agency financod by the Re- 
con s-lfuctfoni Finonce Corpora Ijori 



The operotioi> bo-low Ff colled 
"walking a secPloji into place/' 
Oil is forced I h rough pipet by 
26 puiripingi atotion^ aFortg way 



RighI, wor^mon hps 
to mount sFeplodder 
before he can rooch 
wheel of giant valve 
to be installed in the 
Big Inch. Oil river 
moviDa 1 OD mil^a^ daily 

Phuto frprn Prirl^ ■’ 

Valve MrS: c” . 
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Tiny Still Hung on Life Raft 

'Pnrifip'fi Wafrfir 



Sev«n-pcun»dl tHU male*) o»an waftr fit to drink 



Surrounding vistas of sea water need no 
longer tajitalize thirsty men adrift in life- 
boaLs. The Navy has developed a seven- 
pound still, which transfomis sea water 
into pure drinking water. The new equip- 
ment is designed for use on rubber life 
rafts. With it, marooned men can distill 12 
pounds of drinking water at the cost of only 
one potJTid of fuel Tlie still was tested in a 
full-dress rehearsal of shipwreck off the 
Carolina coast, during which men on the 
life raft maintained life with equipment 
that is ah-eady standai d on such rails, or 
undergoing trial- All the conditions of 
wartime survival at sea were simulated^ 
except that a Coast Guard boat stood by, 
ready to take off the men in case of mishap. 



. — ; — V 

Yanks Bomb Glacier With Wire, 
Sink Ship With Gas Tanks 



Ingenious Yankee fliers have used planes 
to lay telephone wire across a glacier in 
Alaska, and bombed Japanese ships in the 
South Pacific with gasoline tanks^ In Alas-- 
ka, the glacier, a broad river of solid ice, 
Jay across the route of an extension of tJio 
Alaska railroad. It was decided to tunnel 
under the ice, but communications across 
it were needed in a hurry. Aerial survey 
showed it would be next to impossible to 
haul heavy reels of wire overland, so ten 



of the massive reels were loaded aboard an 

16 



Army bomber. Stakes were lined up in 
the deep snow as ‘"targets," and the bomb- 
er^s crew dropped the wdre reels through 
the bomb hays in a flight across the glacier. 
Only one of the ten reels was lost The line 
crew then connected the reels across the 
obstacle. In the South Pacific^ crews of 
Lightning fighters^ which carry droppable 
auxiliary gasoline tanks under the wings, 
came across a camouflaged Jap cargo ship. 
They raked the decks with cannon and 
machine gun fire, but the ship did not sink. 
So the fliers "dive-bombed” the vessel, let- 
ting loose the auxiliary fuel tanks and cov- 
ering the ship with high-octane gasoline. 
Again they made passes over it with their 
guns, and the incendiary bullets set the 
gasoline — and the ship — afire. 



^Tliermometer'' Voltage Tester 
Shows Frequency of Current 

Rugged enough for "*bang-around" main- 
tenance work, a low-priced voltage tester 
is scaled to read like a thermometer. 
Showing the voltage of lines from 110 to 
660 volts, the tester also Indicates whether 
the current Is a.c. or d.c., if an appliance 
or motor connection in the line is opcn^ 
and which leg of a line is grounded. It can 
also he used to show if the frequency is 25 
or 60 cycles, to locate blown fuses^ and to 
indicate excessive leakage between motor 
and line. Requiring no meter, no switching 
or tip jackS} it is connected by placing the 
test prods across any electric line* 




Valloge Itilar Ft KDt«il fo r*od lik# a IhirmorntTiF 







16 



Jap Light Machine Gun rias Bayonet Attached 



Captur&d in the jungles of Now 
Guinea^ a Japanese ]Lght machine 
gun is equipped with a sharp bay- 
onet for hand-to-hand fighiing. 
The blade protrudes from between 
the uprights of the bipod that sup- 
ports the weapon when it is used 
on the ground. Like other cap- 
tured Jap weapons, this cumber- 
some bayonet is moi^e formidable 
in appeal anee than it would be 
deadly on the battlefield. 



PrePruding from bAlm^on/i nwmi 
of iuppnrfing bipod, h^y-oit^l 
on mpturod Jiap mochint ^\jrt 
eppiart trnwifeldy to Keindl« 







One-Man Fort Used by Nazis Can Fire in Any Direction 





Resembling an iron tui tle wdth 
a cannon for its head, one-man 
armored domes are used by the 
Germans in towns along the coast 
of Eui’ope, These pint-size forts 
turn in any du ection^ according to 
propaganda which the Na^ts have 
aUowed to ‘^leak” out thraugh a 
neutral source. The Nazis fail to 
state what a shell fired from a S. 
M-4 lank ivould do to the domes. 



Niiii prDf»gend>lil« would like ui 
10 believA of Europo 

briiflfl wilh gu4i •fnpPacbmftnhr 
l!k« Qnihma4i furr’" »h*wn 



Low-Powered Motors Attached to Glider Convert It Into 

When is a glider not a 
glider is a question occu- 
pying experimental offi- 
cers of the Army Air 
Force, since they con- 
verted a glider into a 
powered plane merely by 
the addition of small, aii'^- 
cooled motorSr The expe- 
riment \vas undertaken to 
determine whether glid- 
ers ai e capable of conver- , 
sion into planes, and as a 
result It has created a de- 
mand for a new name for 
the hybrid. The pilot said 
the glider handled as eas“ 
lly as a conventional 

p ered plane. E^uipptd with air-c 40 l*d moterir Army glidt-f fllf-i under own pQwur 
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Th*»r dtfinft ctfloiniT plaTi«» provtd, bottk^hipt fwmt rhfltr r«lif Pt piulniMei of Ih* 4«at 



I T WAS a brilliant, tropical morning., 
One of Uncl& Sam's newest and most 
powerful battleships ^vas eseoi-ting a car- 
rier through the blue w^aters north of the 
Solomon Islands. With other American 
warships^ they were on their way to engage 
a Japanese task force, reported to contain 
three carriers. 

Capjain Thomas Leigh Gatch, command- 
ing^ officer oTlhe battlewagon, spoke quiet- 
ly to the commimjcations officer: 

“Ask the ship's company if it is ready 
for action/* 

The communications officer called for 



attention on the ship's loudspeaker system 
and relayed Captain Gatch’s message. 

From all parts of the vessel, from bow 
to stern, from conning tower to engine 
room, nearly 2,000 officers and men an- 
swered — a huge, deep -throated, rumbling 
chorus, “Aye! ayct*' 

It ’tvas an expression, not so much of 
courage bred before buttle, but serene and 
complete confidence in the monstrous new 
battleship of which they were all a part. 
It was the biggest, fastest and hardest-hit- 
ting vo^el American engineering brains 
snd shipbuilding skill had sent into action. 
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II did not fail tl’ie men ihal day, 
noi' tlip men iL 

At 11’ 12 a.m.. the ftriit wave ef 

JfLpaiie&e divG bombe^s^ sensing 
anothtv massacre like that of the 
Repulse and the Prince of Wales^ 
swoop er I down^ The arttiairci'aft 
^uns along the battleship's deck 
bristled like needles on a porcu- 
pine's back. Gunners woiUkI 
tensely, and when the Jap planes 
fjot within range if icy let them 
Iiave A wall of j-ed-hol steel 

RigKtr ppiJflJI fflr -vn^my plcinqf— o clip 
pf ihelil for anlFuircrpft gun. 

tOK^wnln pipe-} <rflw tt> Ditenfion 



flew up to meet the Bttackers. Twenty Jap dive 
bombers came over in the lii'st assault and 20 
■^vere shot down, ^ 

AU the while the battleship wa^ cutliaig circlesn 
figme-cights and other maneuvers. Captain 
Gafc]\ luler aaki “I had les^ fear qf attacking 
jdanes tl^an of ramming llie carrier we were as- 
signed to protect.'^ 

Thitiy minutes later the second attack came. 
This time there were 40 planes — dive bombers 
screaming down vertically from the skies, and 

A^ullipte "l.l'i'' guard botiltwagan from luwl.v^l plan« nltnch 



OCTOBER, 1943 



19 






Air 4n ”tk.^ lookouK'^ C9^rdinn1«-| ihip> -fir a 

ognbift vnamy plbfi*i campng m tirnpIlartaDUiIy ffcifli i«¥irol 
dtr«cHQ4ifr B«Iqw^ tihanden^hip drill in tiandai'd pfurlic^ il*m 




torpedo skimming close Id 

the water. Some of the Jap planes 
were shot down by antiaircraft 
fire and the rest turned tail and 
fled. 

The Japs tried to break through 
the wall of bullets a third time a 
half houi' later. Again it was dive 
bombers and torpedo planes— 24 
of them. One pLanCt braving the 
muixlerous fire^ got through to 
dj'op a 5Q0 -pound bomb on a gun 
turretr The concussion knocked 
Captain Gatch against the conning 
towei^ wrenching a shoulder, A 
fragment caught !iim in the neck, 
severing his jugular vein. 

But the battleship had won a 
clear-cut decision over Japanese 
air power. It had knocked down 
32 out of a total of B4 planes, suf- 
fering only a single 500-pound 
bomb hit — v^^hich is only a scratch 
for a heavily armored battleship^ 
Three wrecks later the battleship 
was in action and Captain Gatch,, 
hss ai™ in a sling, was on her 
bridge. 

This w'as no fiiike. Shortly 
thci'cafter, a second U, S, battle- 
ship beat off an attack of 4Q Jap- 
anese pbneSn sending XO of them 
flaming and smoking into the sea. 
The battleship was undamaged. 

It IS performances such as these 
that recently prompted Admiral 
WiUiam Halsey^ Commanding 
South Pacific Naval Forces, to 
predict that battleships will play 
a decisive role in beating Japan. 

''I think it is going to be battle- 
ships that will w'ln the war for us/* 
he said simply and to the point. 
“And I speak as an airman, too.” 

Much of the confusion that has 
been generated by aianehair sti’at- 
egists in arguing ''battleships vs. 
aiiplanes'* is due to the fact that 
the average man still thinks of 
battleships as slow^ cumbersome 
vessels, moving into action in a 
long, vulnerable line. 

This might have been somewhat 
true before Pearl Haj'bors but it is 
no longer the case, Americans 
newest battleships^ 35,000-tonners 
of the North Carolina class and 
45,000 tenners of the Iowa classi 
are speedy enough to keep up with 
30- knot carriers, have antiaircraft 
protection to keep ai^vay swarms 
of enemy planes, and are hai'd- 
hitting enough to be used in task 
forces rather than being employed 
as a fleet. 
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veiled hoiv many of ihc 
six 35^000 toil vt^ssels — 
the North Carol! na^ the 
WashT ngJjjiip the Al;i- 
tTic MagaacKuj>etfs^ 
tTTe IjtK^^35r"^cl" the 
S o u t h a V e 

iS^tTi^vit into sei^'ice. It 
stems reasonable to sup- 
pose, though^ that all of 
them are now in tiie bat- 
tle 2 onps, plus the giant 
45.000-toii Iowa which 
was commissioned last 
March. 

When Japanese plants 
put e good part of Amer- 
ica’s battleships into the 
mud at Pearl Harhor 
and sank the E^ulse and 



threi cryiier^ end SI Japani-i# 
eirernfr blown fo dtitruclton 



P rince o f Wales, many 
persons jumped to the 
conclusion that the bal- 
tleship was a dead dodo. 
But for cveiy new weap- 
on of V^'arfartj a new 
fo]’m of defense hos hern 
devised Our newest 
baLlleships are the an- 
swer to air power. 

The reason why our 
latest type batlleships 
can stand olT air attack 
is, of course, increased 
antia ircraft fire . Every 
square foot of deck and 
platfonn is covered with 
antiaircraft weapons of 



Abovfl, muiilH Kind light O^ir- 

lihaji make eminaui psHem ggqinlt ihir. 
bflf-vwr ^lod in faul-wt-c>lh*r cf»w 

of Otrlih-vn Dcb-<>tk gun lo tlalipni 
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Ab<9V9, ol bolflinhJp'i wheet; 
men fil rear v^alch gauges 

Lil^ JockeNr old 

mndelt; laitnr ii of fubbet-^ 

Below, romowing snaw orid 
icA from botllswagon fyfreti 



aeveral types and sizes. Ac- 
cord ing to Rt*ai‘ Admiral 
William H. Blaiidy^ chief of 
the Navy^s Bureau of Ord- 
naneoT *'our ant tah e raft fire is 
better than anybody's on ei- 
ther sLde and further im- 
provement is iti prospect. 

^'On our latej;! battleships, 

I can stale that the amount of 
metal thrown up by olu' light 
guns (20 millimeter and 40 
millimeter) is almost GO times 
as great as it was befr»re Pearl 
Harbor. When you add im- 
proved fire control and the 
development of explosive bul- 
lets and shells, it is nu exag- 
geration to siiy that it is lUO 
times as great,” 

Antiaircraft guns are really 
defensive weapons* ajul bat- 
tleships must have a bettei^ 
excuse than beating oft air 
attack for their S^DjODO^OOG 
cost. They have. Our new-est 
battleships arc the most pow- 
erful warships ever built — 
literally hell on keels. They 
pack a terrific offensive punch. 

The Navy is wary about re- 
vealing facts concerning Ihtsc 
super dreadnaughts, but a few 
facts are knowTi. Ships of the 
45,000-ton Iowa class are 
about 880 feet long and have 
a beam of 103 feet. Nine IG- 
inch guns and 20 5 -inch guns 
give them a championship 
heavyiveight's wallo]3. 

The 16- inch naval rifle has 
been called a weapon of 'Tan- 
tasiic rangCj accuracy and 
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st]^iking It hurls 

a 2,400 -pound shell el dis- 
tance of more than 20 
milE£. Firing at a rate of 
about one shell every 
minute, our new battle- 
ships can hurl more than 
600 tons of death -dealing 
steel and TNT per hour 
at an enemy out of sight 
over the horizon. 

Battleship guns are set 
in parallel alignment and 
all guns of a turret fire at 
the same time — thus lay- 
ing down a pattern in the 
vicinity of the target. 
Fire Control the mecha- 
nism which lays the gun 
on the target and fires the 
shelh has been developed 
to an amazingly accurate 
degree. Naval guns have 
not shown much im- 
provement in the past 30 
years, hut American sci- 
entists have given the 
S. Navy the finest and 
most accurate fire control 
mechanism in the world. 

Shellfire — especially 
from battleships — is 
much more destructive 
than bombing. Bombs ai'e 
pulled earthward by the 
force of gravity and reach 
a Speed ranging from 
about &B0 feet per second 
(when released at 20,000 
feet) to about 445 feet per 
second when relea$ed at 
2,000 feet. A large shelh 
on the other hand, leaves 
the muzzle of the gun at 
2^900 feet per second and 
even at extreme ranges 
may be traveling 1,500 
feet per second when it 
hits the target. Thus^ 
shells from a naval gun 
wi!l penetrate much 
deeper than bombs of a 
comparable size dropped 
from planes. 

Armor plating con- 
forms to these facts. 
Among other superlative 
qualities, a battleship is 
the most heavily armoi'cd 
vessel afloat — up to 40 
percent of the newest 
ships' total weight being 
grmqr plating. A battle- 
ship must be built to take 
it as well as to dish it out. 




Al if ploHing ludden dealti fof nh* cmw *f Ort ortcniy vemi fti^uiandi of 
yordi dhlenr^ caplain of o batUethlp'f. pbow, iiQklx itiroygh 

periicopo to -gftl trw bearing, ^vhk work noKuei mon ovorfaflard 
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Armor plating is specially 
toughened steel of the finest qual- 
ity^ It is heaviest on gun turrets 
and on the conning tower, reach- 
ing in some cases a thickness of IS 
inches. Newest battleships have a 
belt of 14 to IG inch steel running 
aiXMind the vessel at the water 
line where it is exposed to shell- 
fire and torpedoes. Two aiTOored 
decks^ protecting the ship’s vitals 
from bombs and high- angle shell 
file, are 8 and 4 inches thicks re- 
spectively. Other areas on the 
vessel are armored according to 
their position and importance. 

Additional prolection against 
enemy shelifii’e and torpedoes IS 
provided by compai tmentation 
and false boltoms along each side 
of the hull. These space? take up 
the blow bke huge ^oek absorb- 
ers and preveiat water from flood- 
ing the entire ship. 

As this is being writ ten, the 
Japanese admirals have not dai-ed 
risk battleships in force against 
our newest super dreadnaught^s. 



Deipil« inventienj lallon itill um hciiid 
lmn4 m*0fur« wQi*r*n d«plh qi flAolirr^ 
hiradi rauriouiily into tf% port 
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Ounn«r on U. S. baH3«ihrp looki into breech of 1£-inch $jun> 



When they do, they^U be in for 
some surprises. 

They got an unpleasant taste of 
what is to come one night last No- 
vember w'hen Captain Gatch al- 
lowed his battleship to get caught 
In a Japanese ^'trap,” The Japs 
weren^t expecting battleships, 

'‘They had set a trap for foxes 
and we didnH think it would hold 
beai^s," was the way Captain Gatch 
put it- 

The Japs thought they had 
trapped, perhaps, a lone Amei ican 
cruiser. Three J ap cruisers moved 
in for the kill. Then the American 
battleship^s 16 -inch guns spoke 
with a flash of orange flame and a 
thunderous roar. All three Jap- 
anese cruisers were sunk before 
theii' own guns were within range 
of the American battleship. 

'TThey never knew what hit 
them^*’ Captam Gatch said. 

Some naval experts have urged 
that the best way to defeat Japan 
quickly and at a minimum cost of 
lives is a direct attack in Japanese 
home waters. In this way the Jap- 
anese fleet would be flushed out 
of hiding and destroyed — leaving 
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f!vBS‘*^ »bi11i behind him ii thii, gun 

£riw caplainp nbovB. Heln^i ""bl^Omart/* 
Eonvai eoven f«r Qunip br* ihcolhiid in ke 



the way clear for landing of troops. 

U* S> naval tonnage is incj'eas- 
ing by leaps and bounds^ With a 
fleet of new battleships of the 
North Cai^olina and Iowa classes, 
plus new carriers being built or 
already in cominiisslon, the United 
States late this year will have an 
unbeatable naval force. 

At the start of the war^ the Unit* 
ed States and Great Britain were 
able to maintain control of the 
world's vital sea routes by a very 
slim margin. The American fleet 
had been dealt a punishing blow 
at Pearl Harbor and was inferior 
to the Japanese in carrier sti'engtht 
The British fleet was wary of the 
Italian and German navies. 

But today the Allies have a wide 
naval superiority over the Axis — 
perhaps a 2-to-l edge. Figui'ing 
that all six ships of the North Car- 
olina class are in service^ the U. S, 

Navy now' has 20 battleships, 10 
of them mounting 16-inch guns. 

The British Navy has at least 15 battleships and 
battle cruisers in service, and perhaps, in addition, 
two new 40,000 tenners. Thus the Allies have a 
total of 35 or 37 battle wagons. 

The A.xta capital ships add up as follows: Japiin. 

(CDnIinuBcf Id page 154) 



Her l^ifichcri juflingp iKk tee-quaen it halting fqir a fight 
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Portable Megaphone Pinch Hits 
If Ship*s Interphone Is Bombed 



O-FicvrV t&FTtintan^t tifM by parmbla ipiok^r 



If a torpedo or aerial bomb d&stroys a 
merchant siiip's inteiphone system, a port- 
able electric megapnorie is used to give 
commands. Developed by the Coast Guard, 
it provides commiiiiication with the gun 
platforms, life boats and engine room. 
— 

Jacket; to Ward Off Depth Blast 
Floats Seaman IndeflnitelY 




Constant fear of seamen forced to aban- 
don ship is that the blast from a bomb, 
depth charge or torpedo may cause them 
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critical internal injuries while they float, 
awaiting rescue. The pressure fmm such 
explosions is felt afar ihmugh water. To 
avert such tragediest the Royal Canadian 
Navy has put into service a lifesaving jack- 
et filled with kapok, and so designed as to 
give maximum protection to the chest and 
lower abdcnicn in the event of such under- 
water explosion. A pad at the back of the 
neck offers protection and support to an 
exhausted seaman^ and the vestment is in- 
tended to keep the man afloat indefinitely. 
Among its features ai’e an orange cap^ vis- 
ible by day, and a flashing light fitted atop 
the head, to guide rescuers by night, A 
plaslic whistle may be used for signaling. 
Web hEmdles at the back provide means for 
lifting the seaman fi'om the water. In the 
event of exhaustion, the victim may attach 
himself to a raft, floaty or rubber dinghy 
by means of a snaphook on the jacket, 

■ 

Combinatioti Puticb atid Nibbler 

Saves Costly Hand Work 




Single machine iavn bib&r by performing four lolki 



Four operations “ nibbling^ shearing, 
drill rod cutting, and punching — ^are per- 
formed with a single machine design^ to 
save time and costly hand bench work. 
The hand-operated unit cuts out templates 
into any desired shape and cuts drill rods 
in sistes %a'\ and W'. Any size punch 
or die from to W' by Mci" is available. 
The body of the machine is made of cast 
steel and all weai'ing parts are hardened. 
It is made with or without a swivel base. 



COne ton of softwood lumber mill waste 
yields 20 gallons of 95 peicent alcohol. 
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Flying '^Can Opener^’ Packs Tank-Bustine Guns 



Hurricane fighters af 
the Royal Ah- Force have 
been filled with two 4f^- 
miJlimeter cannon fnr at- 
tacking armoj'ed vehicles. 
These exceptionally 
heavy guns are mounteti 
beneath the wings, one on 
each side of the Fuselage. 
In its tank- busting I'olc 
the Hurihcane has been 
nicknamed by the RrArF. 
the '‘tin opener,” British 
equivalent of “can open- 
er/^ The guns are special- 
ly dcs^igned for aircraft, 
and weigh only 320 
pounds each. Such Hui - 
ricanes have been used 
for attacks on tanks, a]'- 
mored fighting vehicles^ 
and transport. 



fln end 

"hi&euif-gun^' light rtd* 

iin Armf cammcitid c^r 



Secret of Molecules Gives Terrific Punch to Blockbusters 



HuFriEonfl u»d 



tank rnovnN two 

40 ifimr fonnOn in wingf 

Radio and 'Biscuit Gun’ in Car Aid Cross-Country Fliers 



Formation flying, night training and spe- Army 
cial stage landing practice at a southern mand 



airfieJd are directed by a radio corn- 
car. A powerful generator powders 
the two-way aviation radio^ and n 
Eset of batteries provide current for 
the *‘biscuit gun/^ or blinker sig- 
nal. This is used T.vhen radio com- 
munication is impraetlcablo^ or 
when static interferes. The com- 
mand car^s four- u'h eel drive takes 
it across country to direct special 
maneuvers. The equipment has 
solved the problem of low^-altitudc 
work away fi‘om the home field, 
where radio messages from the 
main control tower won't reach. 
A plywood table was built in the 
car to carry the radio cquipmeiU, 
and special electrical facilities 
were provided. 



Molecules of synthetic wchkI alcohol 
wedded with molecules of ammonia form 
the basic ingredient of a secret explosi^^e 
used in the blockbuster bombs that have 
thrown a military monkey wrench into 
Hiller’s war machinery. As demon-Stiated 
at the du Font ^ectrochemical plant, the 



chemical used as basic ingredient is letra- 
m ethylene- tetramine, or hexamminc, made 
from ammonia and formaldehyde. The lat- 
ter is made fi-om synthetic wood alcohol 
and air, and tlic alcohol is made from coal 
and water. Foi-meily^. the principal indus- 
trial use for hexammine was in plasties. 
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ferry pilef ironding on lhi el niwbern Mutlang flghtAF r-ecetvei f^arv^huf* hm hopti he won**! neid 



'^HAT high school kid who lived do'WTi 
^ the street a year and a half ago has 
something special on his uniform today. 
As a pilot who has delivered airplanes 
across both oeeatis he wears ribbons that 
indicate action ill the American, Asiatic- 
Pacific, and European theaters of war, He^s 
a flier in the fci' lying division of the Aii’ 
Transport Command. 

In fact, he just returned from Afiica last 
night. Today he’s resting imd waiting for 
another call in the pilots' big lounge at a 
military airport in California* 

Among scores of other pilots in the room^ 
some were crop dusters before the W'ar, 
some were orivate pilots, and some were 
barnstormers. Others ai^e graduates o£ the 
new Air Forces schools. Most of them, 
right now, are killing time by swapping 
tales of their recent experiences in odd 
corners of the world. A couple of them in 
a comer arc ll.^stening to the story of Rick- 
cnbacker's weeks in a rubber life boat on 
the Pacific, being told by one of the men 
who ^vas with him. 



'lieutenant Jones, Lieutenant Sqmer, 
Lieutenant Gillespie, report to the opera-- 
tlon^ office." 

That’s the loud speaker again. Three 
men head for the door, make their way 
along a corridor that is lined with traveling 
kits all packed and ready to go, and step 
into the busy operations office* Their faces 
fall when they leain their destination. 
They and a do^en other pilots are to board 
a bus for a nearby factory, from whore they 
wrill ferry some brand new fighters to a 
modification center a thousand miles awayn 
They had been hoping to draw an assign" 
ment for India nr Alaska, 

A ferry pilot never knows where he will 
go next or what adventures are in store. 
One flier who had never before been away 
from the United States recently found him- 
self sitting do'tvn to a feast of buzzard eggs 
and a cooked goat head complete to the 
eyes* proudly offered him by a desert sheik. 
The pilot had left home just a few days 
before, flown to Africa, and on into the 
east where he had been forced down. 
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Another pilot ^(-artc^d on a 
routine de lively flight and put 
SOjOOO on his log book be- 

fore he got back to his base. 
Another^ delivering a new 
plane in Austraba^ made side 
excursions flying men and 
equipment into the Solomons 
before he returned to the Unit- 
ed States. One pilot flqw com- 
pletely around the holders of 
the United States in three and 
a half days, fenying planes to 
points where they were needed. 

Another sat down on a for- 
eign island for a good night's 
rest but had to forget about 
sleep when an intense stoi-m 
arose. His plane was tied down 
to a steel landing mat and the 
wind thieatened to lift plane, 
landing mat and all, right off 
the gi^ound. When the storm 
ended he found a couple of 
holes in the plane's windshield, 
punched by rocks that had been 
picked up by the wind and 
hurled through the air. 

Some of the ferry pilots have 
encountered storms at high al- 
titudes so strong that the doors 
of iheir planes were sprung 
open. Even though they throt- 
tled their engines down, drafts 



team mg la operate gum in faelljr turrel it part of ferry courie. 
BeioMr, Iroining pileti wrik high caliber machine gunt end cannon 
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of wind would lift them or drop them thou- 
sandis of feet in a couple of itiinut&s. The 
pilots avoid storms like that if they can. 
Theit job is to fly with caution^ over estab- 
lished routes^ and to land if bad weather 
threatens. They are iiiatmcted to deliver 
airplanes, not to take chances with them. 

The pilots lead a fast and exciting life, 
and yet it's a safe one. Maj. Gen. Harold 
Jj. George, chief of the Air Transport Com- 
mand^ recently announced that during the 
heaviest month so far for the delivery of 
aiiicraft^ losses en route amounted to only 
four one-hundi cdths of one pciwnt of the 
planes fiovpm. This record was achieved in 
spite of the fact that delivery routes extend 



from the east coast of the 
United States to Africa 
and on through Cairo to 
Russia or Chungking^ and 
from the west coast to 
Honolulu and on down 
the chain of Pacific is- 
lands to Australia. F or 
long ov Cl “Water flights 
the planes carry extra gas 
in tanks installed in their 
bomb bays, or in the case 
of planes like the P-38, in 
big belly tanks under the 
wing. 

One exasperating acci- 
dent that reduced the fer^ 
ry division’s safety record 
occurred to a pilot who 
early in the war had been 
a member of the Flying 
Tigers in China. More re- 
cently he had transported 
planes to different parts of the world, re- 
ceiving commendations for his recoid of 
delivering planes safely no matter to what 
destinations. Then, at his home airporh he 
slipped from the wing of a plane he was tq 
fly and broke his ankle. 

An experienced ferry pilot can handle 
anything from a trainer to a Flying For- 
tress. Some of the pilots aie flying planes 
that you may not have heard of^ so tiew 
are some of the advanced designs being 
produceck In a sense the ferry pilot is also 
a test pilot. The plane that he pickx up at 
the factory may have less than an hour of 
flying time on it. He breaks in the plane 
and engine dui'ing the delivery flight. He 



Dummy airplan* mrvei for raalitlic JimanfrpDfiDn on flra fighting toelici givin to f^ppy divhlon pilati 
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Watches the %vay it operaies and 
recommends any adjustments that 
are needed when he delivers it- 
In a sense^ too^ the ferry pilot is 
also a fighter pilot. He knows that 
he may have to fight for his life on 
his way to a distant destinatiun 
and he^s ready to do it. He^s been 
trained to handle anything from 
a hand grenade to a 37 mm, auto- 
matic cannon. If he is flying a 
bomber he knows that his crew, 
including navigator and engineer, 
knows how to operate the gun tur- 
rets and how to lead theLi- targets. 

His plane is ready for a fight when 
It leaves the ground, 

A ferrying division base is as 
busy as a three- ring circus. It is a 
combination pilot pooh airport^ 
flying schoob and equipment ceii“ 
ter. Scores of pilots who are 
checking in and ouh getting their 
ordei's and assembling their bag- 
gage, create a bustle that is similar 
to that of a big raLtrDad slalion. 

Pilots return to their bases from 
deJlveiy flights by air line trans- 
portation or in Transport Com- 
mand ail-planes. Some of them 
may spend 20 hours of one day in 
the air, going and returning. One 
of the facilities at their base is a gi^na- 
sium, steam bath, and massage department 
where they can get back into lip-top shape. 

As an a i Import, the ferry base is so busy 
wdth hundreds of takeoffs and landings 
every day that the jeep drivers %vho taxi 
the pilots and their luggage to the waiting 
airplanes must obey the stop-and-go sig- 
nals of flagmen at the different runways. 



This ntw rubber lif# raft in-RcitsS <iutomaticall]r at it il unrolWd 

And the base is a Ilyin g school as well. 
Bet^veen assignments the pilots are trained 
to handle planes that are new to them. 
Every so often they must catch up on their 
blind llying in a Link trainer, and practice 
their guniiery at the range. They are taught 
to recognize enemy airplanes by their ac- 
tions as well as appearances, and they are 
rehearsed in the methods of finding desti- 




Hug« b*!ly und*r wmg of ligHlning will II fighting from cventai 
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^‘ound schejol course and 
is then commissioned as 
an oHicer in the Army o£ 
the United States. At the 
beginning of his career he 
is quallticd to fly single 
onginq airplanes only, 
then he is trained in two- 
engine planes. Later he 
graduates to the fast 
single- and two-engine 
fighters and finally, if he 
quali1ies> he leaiifishow to 
handle the big four-en- 
gine bombei s and trans- 
ports. At this ti-ansition 
school you may see a 
young instructor only a 
year out of college, show- 
ing a veteran pilot how to 




Developing solutions in photog- 
raphers’ darkrooms in Iceland and 
other Ai"ctic baHes ai'e heated with 
an immersion heater. This heater 
tan be plugged into an oidinary 
light stieket. It is of tubular de- 
sign, similar to units used in elec- 
tric kitchen ranges. In a Gen&i al 
Electric laboratory, the unit was 
tisled in a chamber registering 50 
degrees below 7-oro. Similar heat- 
ers, some no larger than a small 
cartridge, are used on high alti- 
tude planes to imprevc the opera- 
tion of delicate instruments and to 
prevent oil from freezing. 

7 ? 

Current' Conducting Heel 
Guards Against Sparks 



Protection for munitions work- 
ers and others is afforded with a 
rubber heel that conducts elec- 
tricity instead of acting aS insula- 
tion. This heel carries off static 
electricity in a worker^s body and 
prevents an accumulation large 
enough to cause a dangerous 
spark. It is made of special rub- 
ber compounds slightly stifferthan 
the conventional heel. Among the 
prospective users are hospital at- 
taches who assist in operations 
where electidcity is involved^ 
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used ro warm divelaping veluliont in Artfk p^hn^Bgraphic lalit 



POPULAR MECHANICS 








Mirror Aims Rear Machine Gun in Fighter Plane 



Fighter-plane defcns^? 
against enemy planes at- 
i tacking from the rear is 
'A provided by installailon 
f rearward - f ir i n g 
/f^achine guns, aimed 
. ' thi'ough a mirror in the 
. cockpit. The mechanism 
^ is the subject of an in- 
-Tvention of Joha-f- 
^^rlin, whose patent is 
^aSsTgned to Boeing Aii- 
craft Co. The pilot urIct 
O' altaok nianLpulates a 
> cross-haired mir™r un- 
itil he has the attacking 
jlane lined up. A train 
fof gears automatically 
lines up the machine 
^guns to bear on the at- 
tacker. Provision is made 
for a cut-out s\^ntch ele- 



ment to interrupt the 
action of the guns to pre- 
vent their firing thj'ough 
the plane's own tail and 
elevator surfaces. 




Sighling through o mirror >meunlo(l in front of him in l4i* uHkpitr pilot 
*Mim* tho roar word-faring moehino ^un* of piano ntiticlleing lh* ropf 



Turret Gunner Rides on Stilts 



to Get Feel of Air Combat 










Oui^nor't turrot ii roifod on itiltf and m^gntod on a truck, ta 
gliro Ibi ihjdont practico in f^ripg from a vohida in molioFi 



Aerial gunners at a Nayal 



nei y Snhonl get the Teel of air 



combat hy firing practice rounds 
from an actual turret^ rigged 
above the ground so that the gun- 
ner is in much the same position 
he would be inside a bomber, The 
turret is supported on stilts rising 
from the frame of a truck. Mount- 
ing it on the truck makes it possi- 
ble for the gunner to develop the 
knack of ^leading” his target from 
a vehicle in motion. 



Robot '^Brain^* on Bomber 
Synchronizes Engines 

Engine speeds and the propeller 
pitch on four-mDtoi'cd bombers or 
twin-engined planes are synchro-- 
nized with a device that is operat- 
ed by the turn of a single knob. 
Formerly, the propeller control 
system was manipulated by four 
levers. The new synchronizer^ 
which has proved successful on 
several fighting fronts, allow^^ the 
pilot and flight engineer more time 
for combat problems and lessens 
fatigue. Synchronizing the engines 
and propellers reduces vibration 
and noise on multimotored pl™es^ 






t 



OCTOBER, 1943 













*'W«4shing itt" diamOndi- on o dilicafe icalft. Induitfieil diomondt ora for 
moro iiMporfiirtt Ihon Hi* iporklvr yau woot in your rln^, ^low, o milH 
lion dellert-' wQrih oF cut ond polichad diomendi froi^h from Hio foclory 



9 / 




i^NE of the tuughqst 
little friends Uncle 
Sam has in this war is the 
industrial diamond, the 
stepchild of the gem fam- 
ily u^hich has suddenly 
gi'own into the fair-haired 
bny of the nation^s war 
plants. 

He was sold by the 
handful when his spar- 
kling brothers were 
pri2:ed as mdividual beau-> 
ties^ even though liny, He? 
still is. He was peddled 
for as low as 55 cents 
carat when fine whitei 
stoneiS of the same size 
sold for $700, He still is. 
So plentiful was he that, 
thi^ee -fourths of the dia- 
monds taken from the 
best fields were indus- 
trials and the mines lost 
money trying to get rid of 
them. He still is. He was 
so much like a gem dia- 
mond that only an expert 
could tell the difference. 
He still is. 

But he'.s gone to war in 
overalls on our side, and 
practically 100 percent of 
the industrial diamonds 
plugging away at hard 
jobs in the foctories are 
now enlisted in the cause 
of the United Nations. 

Germany and Japan, 
after frantically smug- 
gling aU the industrials 
they could just before the 
WhTj have worn their tool 
diamonds out by this 
tirne. Now they con- 
verting jewels into tools. 
So important has the dia- 
mond become that our 
enemies are not counting 
the cost any longeiv^ 

The story is the same 
for both sides. Harder 
metals are being pro- 
duced, More precision 
work goes into war pro- 
duction. Speed is the 
keynote of the rolling 
wheels in this mechanized 
war both at the fi ont and 
in the factories. Only the 
diamond can take the 
beating the modern as- 
sembly line hands out. 

There arc only three 
important sources of 
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these staneis in the world: South 
tiie Afrii;-an Congo Hud 
Brazil. All are safely out of Axis 
hands. The only great store in Eu- 
I ope when Gei marTy began Jier 
march was in Holland^ center of 
the gem cutting industry. The 
Dutch deparled witli their gt□^les^ 
or hid them before die Nazi tanks 
I'olled in. The French moved theirs 
to England. A lucky break for us. 

The cliamondn being the hardest 
substijnee knowii to man, can do 
things Avith fighting t?quipment 
that nothing else can do. El can 
^rind down tungsten carhidet one 
of tiic hardest of metals, used to 
cut steeL It can triEe the abrasive 
wheels tliat give the finish lo the 
inside of g u n barrels. Pierced \v i t h 
n hole to serve a«? a die^ it can draw 
20,000 miles o[ wire before it inusl 
hv 1 ‘ehorcd to a larger size. 



Diamonds set in core hits drill 
down into the carfii through all 
kinds of rock in the search for 
minerals and oiL Crushed into 
dust, the diamond grinds lenses fur 
bomb sights^ range finders^ and 
tiavigation iiii^tj-umentij; ixjllshes 
tungsten carbide, and even drills 
holes through other diamonds. 

Some of this woi k can be done 
only with diamonds. All of it is 
done qvdekest and best with them. 

Industrial diamonds are found 
side by side with stones of gem 
quaUiy in the same miiies and 
fields. Only a ian^i(>n of long ex- 
peri eiicc CEin look over the stones 
as they come from the ground and 
say this one is worth a dollar and 
that ome: a thousand. The principal 
diETereiicc between gem chamosids 
and iirdustiials is in beauty and 
clarilyn 



Narlfni CacTipni^ii^ -pti^giLg 

Employ ina d dicrri-gnfl fhe mochin^ 

ill cibovi \y iharpcning a eerbide tipped Ic-at 
There are i^vetal million dollati ^orth af die- 
men dt thit pilfr- ihbtfi jeHwBk pey ter th» mm- 
in-g (if ehoepc-i' EndM^ki'lHil '‘'didmengl-l in evvrplU^’' 

PeliSihin^ o dmmOnd with ci flwl whpB-l ei foal in 
diemplor, locjkod! in diomenil powder ond olive oil 

ffliuHigok! Braa.. Ian;. 
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PLunujrqd Toot Cq. 

Hffire a wnman technic Ten ii leHing a diaf^e nd In an obruilve tool 

The idea that industrials are merely the 
diamonds that have been rejected as gems 
hecau&e of ^'imperfect ions” is not the whole 
stgry. It refers only to those qualities — 
clarity, purity of color, and comparative 
absence of flaws — which make a stone 
“perfect” for gem puiposes. 

Other qualities are more important in 
the diamonds used in tools and dies. Some 
of the stones most highly 
priced for industrial pur- 
poses are ones with cross 
grains going in all direc- 
tionSj tough and knotty, in 
structure somewhat like a 
knot in a log of wood, 

Others are the relatively 
rare carbonadoes — black 
lusterless stones which an 
unfamiliar eye would not 
recognize as diamonds. 

About 75 percent of the 
industrial diamonds are 
set into tools in the rough. 

The natural surface of 
the rough diamond, the 
'^skin,^* is commonly be- 
lieved to be the hardest 
part of the stone and is 



therefore carefu lly preserved 
for much of the work the dia- 
mond is called upon to do. The 
pui^ose of some tools requires 
the stone to be shaped and pol- 
ished; the dlamondis chosen for 
such Uses are* of course, dif- 
ferent in structure from the 
'"toughics'^ most valued for use 
in the rough. 

Tlie flow of rough diamond 
imports continues without in- 
terruption. The stones ai'i'ive 
in little white cloth sacks, like 
salt bags^ looking like bright 
pebbles. Most of them come 
fi-om Africa by way of London. 
And they are brought by ah'- 
plane — by those same magnifl- 
cent ocean -spanning machines 
which could not be made so 
well or so fast without the vei'y 
cargo they carry- 
Although diamond tools were 
made in this country previous- 
ly^ w^e have increased our out- 
put about 600 percent since the 
beginning of the wsir. We are 
now exporting them to Eng- 
land, Russia, China, Australia 
— wherever they ai^e needed for 
the produclion of United Na- 
tions war materials. Before the 
fall of Fi-ance this counpy produced about 
one twentieth tlie number of diamond dies 
it needed. Today, in spite of the greatly 
multiplied demand, we arc producing not 
only enough to meet our own needs, but a 
surplus for export. For this tremendously 
increased output the United States is using 
this year four and a half million carats of 
industrial diamond.^ or more — over a ton 



Retmoid bondetl dipinqncl wh«#l-b — ^ 
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ClQtvyp girdling pipm&nd 

du^l cErilppping into bin i^ ^nivcigHFEl fpr ||¥.« 
wilK cSiw^ pi| fpr cithor ^vt^ifig opirotions 



To mflkfl taT«phonft wtref uni- 
form dinmtlvrp lomi liief nra 
drawn Ihrough hol«i> pierEod in 
Cl lariot frf dicmendi. thii ma- 
<bh>« drilli holfli in thb dinmandi 

ELtctriE: Po, ptinio 



of diamr3uds“and jt has been es- 
timatfd Ihai we shall use above; 
five and a half million catats ncKl 
>'car. 

A cenUiry ago diamond tools 
were Usad mostly to time the mill- 
stnnes tliat gj'ound wlieai atfcd to 
cl rill holes in i^orcelairt false leetli. 

Toward the end of the ItHli cen- 
tury the development of the dyna- 
mo and othei- foims of electrical 
equipment creatcei a demand for thousands 
upon thousands of miles of fine copper wire. 
For hundreds of years the silk industry 
around Lyons, France^ had manufactured 
the fine gold filaments used in brocaded 
silks and gold braid by drawing the gold 
through tiny holes bored in sapphires and 
rubies. The newborn electrical industry 
turned to these craftsmen with its demand 
for copper wire. The njhy and sapphire 
dies which had been used for gold, hovv- 
ever, Were not hard 
enough for copper. So 
diamond dies were made, 
and new tungsten wire, so 
fine it can scarcely be seen 
by the naked eye^ Ls being 
di-awn through diamonds 
to the unprecedented ac- 
curacy of one five -mil- 
lionth of an inch. Only 
diamonds can do it. 

Ttie diamond die indus- 
try remained centci"ed in 
France, an offshoot of the 
silk industry, until the 
Nazis marched in. Now 
the industry is centered 



Inipccling a ctamp1«l«d diamcfia IdqI rbrough higb-pOw«r Tpn»*t 

in this country — logicaDy enough^ since it 
was this country which originated and de- 
veloped the electrical industry that made 
the diamond die necessai-y* 

More recent industrial developments 
which have placed the new emphasis on 
diamond tools are the use of harder alloys 
and the ever-increasing demand for pre- 
cision work. 

When you must machine a motor part 
accurately to within one ten-thousandth 
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Ppri qf « tInipU diamanil^ ihd Cullknan. ihawn in mndeli. 
Tha orSginpl diamond waf wnrih uvanty-ft^a millian dal lain 

Dpfara cuHinp a raugK dkimond inis ipntkling gemi il ii 
inar&Q^ btack lr»dia ink tn guid« lh« fowar sr claavar 




of an inch or better^ you have to 
use diamonds, either on the motor 
part itself or to true and dress the 
wheels which grind and shape the 
pail. Diamond tools are the most 
accurate because the diamond is so 
hard that it can do a substantial 
amount of work before showing 
even an infinit&sjmal amount of 
wear that would rob it of split-hair 
preeisiom Harder alloys require 
diamonds for the added reason that 
only a diamond is hard enough to 
do the work efficiently. 

In other cases diamond tools are 
replacing older types because it 
has been found that they do the 
work more quickly. Where war- 
time experience has showm that the 
time required for a process can be 
reduced from days to hours by the 
use of diamond tools^ it Ls not likely 
that the return of peace will mean 
a return to slower methods. 

A few years ago diamond tools 
were regarded as a luxury item in 
industiy. Today they are a prime 
necessity. And the development of 
the use of diamonds in industry 
has been facilitated by the sale of 
gems in jewelry. Because our dia- 
mond supply is ample, there are no 
priorities or limitations on the sale 
of diamond jewelry as there are on 
the sale of diamonds for industry. 

The gem stone may lose nearly 
half its weight before it has been 
cut and pobshed into the brilliant 
solitaire sold by a jeweler who re- 
ceives from $500 to $7D0 for a one- 
carat gem. Since about four tons 
of ore must be mined for every 
carat of diamond rough recovered, 
this is the chief return on the min- 
ing and sorting of nearly 32 tons of 
ore, the sorting and distribution of 
the rough stones, and the cutting 
and mounting of the gem. 

The ore that yielded a rough gem 
stone of two carats will have pro- 
duced on the average about six 
carats of industi'ial diamonds^^ — and 
the avei^age price of industrial dia- 
monds is about $3,00 per carat. In 
other words, the sale of gem dia- 
monds in jewelry has made it pos- 
sible to put the industrial diamonds 
into overalls and set them to work 
on the manufacture of war material 
at less than the cost of production. 

So the gem which sparkles on a 
finger of a soldier^s bride-to-be 
helped pay for the diamond in 
overalls which in turn helped make 
the gun he carries. 
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j^uUet’s Footprints Show Stresses in Armor Plate 

I To determine more accurately 
where and how st rains occ ar whe n 
v \ a bullet strikes armor plate, 
search eni^incers of the ^fi^esling- 
* h ouse Electric & Manufacturine 
"Co. tire a ritle at steel and plastic 
^'larg^els. These targets aie coated 
^ with a lacquer that cracks under 
^ the impact of the bullet, revoaling 
Av the location and the magnilude of 
^strains in the inetaL Such 

. prints/' tiny cracks in the lacquer, 

X are filled in with dye to make the 
pattern of stress more prominent, 

^and to rev^eal similar stresses in 
the metal coated. Some shots cre- 
ate a heart-shaped pattern ex- 
tending six to eight inches from 
the spot where the bullet struck; 
others form a series of cii'cles 
around the bullet hole. A hair- 
thin coating of the lacquer spread 
over machinery that is then sub- 
jected to the yanking, squeezing 
and bending of laboratory tests 
also helps reveal, by its tell-tale 
cracks* where the strains occur in 
the machinery. 



firing ^ullvt ul liit plale; 



itral4H m pTolfl t 

' % 



Airmen Shoot Skeet on Wheels in Rehearsal for Do^g^ts^ 









Aiming the hoselike spray of 
bullets from a .50 -caliber machine ^ 
gun at a diving enemy plane from i 
the turret of a Liberator or Flying 
Fortress requires skill not even, 
attained by such legendary gun 
men as Davy Crockett, because 
the gunner must make allowances J 
not only for his speeding tai'get, ^ 
but also for the speed of his own ^ ^ 

“gun platform.’^ Yankee planeCk M j 
gunners are given advance prac- ^ j ^ 
tice in the intricacies of such aim-' y ^ 
ing at a Florida aii’ field, Thcrc^\ £ 
they practice skeet snooting from i. 
the deck of a moving truck* fii’ing % ^ 
on a moving target which ijs pt o- J 
jeeted unexpectedly into the's^ 
range of their weapons. 

PrbclkB Iti a pidvlrtg* 

ii given fay ifaonting fr«rn lfy«h 



^'Victory Meat” Made of Wheat Is By-Product of Alcohol Distillafioii ^ 



As one possible answer to the meat 
shortage, chemista o f the U. S. Department 
of Agri culhwe have produced a substitute 
consisiing^ of protein recovered by alcohol 
dislillation from wheat It looks like dried 
egg white. When wheat is treated with so- 
dium sulphite solution, the pi'otein clots 



and rises to the sui'face+ The cost of pro- 
ducing this ^'Victory meat'^ is about five 
cents a pound. The solution that is left 
after the protein is t'cmovcd could l>e used 
to replace barley mall for disUlling alcohol 
which the U. S- war machine consumes at 
the rate of 500,500, 000 gallons a year. 
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WAR CROP 



: 1 ,400 

LBS. ^ 
OF COTTON 



MULLS 
I FOR 
FEfO 






y'^ y . 

j-ty 



Mechanical colt^n pkker 
h«kpv ip««d Sauth"» crqp 
ro bafll«fi«liili af warld 



?; ^ 4 ^ 

as t}^e must vital material 
in the winning of the war. 

Maybe you can't see 
wliere cotton fils into all 
the examples in the 
guessing gnme above. The 
last paragraph of this ar- 
Ude explain,s^ if you 
haven^t learned by then. 

You could dose your 
eyes and point in any di- ' 
rectioTi, and the odds 
would be overwhelming 
that, wherever you are, 
your finger would be in- 
dicating something made 
of cotton^ Or if not made s 



my name? You wear 
^ eat me, sleep on mSp rkle 

on me. You read out of me^ look at 
me in the movies^ rub me on your 
face. I make your radio play. Your 
lighting men jfu’e me out of guns, race 
through the clouds with me in their 
planeSj roar inlo combat with me in 
their tasikg and ships, descend with 
me ill parachutes imd float to safety 
in me at sea. Tm present at your 
birtll, and go with you lo your grave. 
I've been called the most important 
thing tliRt grows/" 

If you haven^t already guessed, the 
name is Cotton, second only to steel 



"^!h« m^st |iii|a4hlenl tKing 
ihcl grow*" — cotlan hot 
encflECi %ver utet. ScIqw, 
%vhbl bfecamic af cfap 
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of cotton itself, it couIdn^t have been made 
without the cotton in the factory that made 
it ( belting j abrasive cloths^ water and air 
hoses or in the mines from which it was dvig 
(guncotton and dynamite}. 

Perhaps cotton suggests to you only broad 
planlalioniH Negro spirituals, a man named Ell 
Whi tney and something about the Civil War. 

But that shouldnH be all, especially if you 
live anywhere south of the line extending 
fiom the Virgmia-North Carolina border 
across the continent to the middle of Califor- 
niH. For cotton is grown in every state south 
of that line — one thmd of the nation's land 
area — and largely supports 1 1,000+000 people 
and 11 whole states. 

Cotton has been groivn since the dawn of 
history for its lint, the tiny seed hairs stronger 
than wTought iron of comparable dimension, 
from which man makes cloth. Nine-tenths of 
the world's clothing is made of cotton. 

But it was the more recent man'iage of 
cotton and chemistry that I'eally proved this 
ancient plant. Eli Whitneyp with his cotton 
gin, 150 years ago, was ti-ying to get rid of the 
“pesky'* seed that adhered like a wad of gum 
to the fiber, A couple of generations ago cot- 
ton seed was thrown away. Nowadays there 
is talk of growing cotton primarily for its seed, 
with the lint, or fiber^ a by-product. It hasn*t 

ParalreflpBf'f luit, find tbroudt and cords of hit 
arfl uirDHp right. ilu dying princrplm sf weavi^ 
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Nrnv-tintht of Iht wDrTd~i de-lhing ii »ftDn. Mad«ni tti^lilt 
kFE« infriccita jnoditnBry [lk« r witting rnochint sliown 



nearly come to that yet, but the talk shows 
the versatility of this oil- filled^ protein- 
rich seed. 

Cotton in the boll is an unassuming wad 
of fluff; even in finished materials, chances 
at e you don^t even recognize that it*s there. 
But without its tens of thousands of uses, 
Americans contribution to the war would 



halt overnight. Not even the guns 
would fire. 

Cotton's major raw materials 
are the lint, linterSp hulls, oil and 
meat The lint is what Whitney ^s 
friends in Georgia sought, fiber 
that is baled for manufacture into 
end Jess varieties of cloth, fabric, 
yarn and thread. 

The linters, almost pure cellu- 
lose, are the fuzxy remnants ad- 
hering lo the seed after the lint 
has been removed by the gin. 
Most dramatic war use of hnters 
is in the manufacture of smoke- 
less powder, but from them also 
come plastics, varnish and dyna- 
mite, stuffing material, writing pa- 
per and even artificial silk. 

Thanks to chemists who can 
break down the infinitesimal 
“building blocks” of cellulose and 
reassemble them» linters make 
such wartime items as plastics for 
warplane windows and noses, and 
myriad other plastic I'eplacements 
for metal; cargo and flare para- 
chutes; high- tenacity rayon, fab- 
ric coatings and X-ray and photo- 
graphic film, 

Once the linters arc removed 
from the seed, mechanical knives* 
whirling at high speed, remove 
the hulls of the kennel and separate them 
by beating and screening. Hulls mtike feed, 
fertilizer and fiber. 

From Ihe remaining meal, crude cotton- 
seed oil is pressed, leaving the cake, from 
which is made fei^tllizer, dyestuffs, feed for 
cattle and poultj-y, and bread, cake and 
cracker flour. 




The oil is a spectacular 
performer, appearing in 
such roles as salad dress- 
ing, margarine, emulsion 
for medicines, roofing tar 
and cosmetics, to mention 
a few* 

About all that is wast- 
ed in this joint effort of 
farm and factory is the 
sand and dust, which is 
screened out in advance. 

ThLs same cotton seed, 
that was such a burden 
last century that one 
southern state had to for- 
bid its dumping where it 
clogged streams, now nets 
cotton farmers an extra 
half-billioii dollars a year. 

The National Cotton 

Longi dtPin rt- 

E«mb3a» lhat d d ipid«r C-oldri]r 
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Council of America in 
MemphiSi the cotton cap- 
ital, lists some details of 
the seed^s importance: 

Last year, 4B percent of 
all the United States pro- 
duction of edible vegeta- 
ble oils came from cotton 
seed. The yearns cotton 
oil production could ful- 
fill the total fat require- 
ments of the army, the 
navy, and 18,000^000 ci^ 
vilians in addition. 

Thirty-two percent of 
all America's production 
of protein feedT meals for 
cattle came from cotton 
seed — enough essential 
protein for 6,829,000 dairy 
cows producing fourteen 
billion quarts of milk; or 
enough to fatten 11,000^- 
000 beef cattle producing 
two billion pounds of beef— besides a mil- 
lion Ions of cottonseed hulls for roughage. 

These arc some of the less appai ent ben- 
ehts from Americans No. 1 wartime crop. 
Cotton’s more famUjar use, as cloth, has an 
even more astonishing wartime stoiy. 

About 70 percent of all cotton 
textiles are now going into war 
goods. Cotton literally surrounds 
the soldier. 

Every soldier on induction gets 
29 cotton garments, including two 
khaki shirts, two garrison caps, 
tu'o pairs of khaki trousers^ two 
twill caps, two cotton neckties, one 
cotton web waist belt, four hand- 
kerchiefs, two pairs of cotton 
socks, one pair of web suspenderSn 
and two identification tags on 40 
inches of cotton tape. 

As hai'raeks equipment he gets 
14 other cotton items: One mos- 
quito bar, one cotton comforter, 
one cotton -covered and cotton- 
filled mattress, one pillow and two 
pillow cases, sheets, two hand tow- 
els, one bath tow^el, two barracks 
bags and one held bag^ 

Our Quartermaster Corps is the 
world ^s biggest buyer of textiles. 

One single order bought 351,3CK),- 
000 yards of cotton cloth and 40,- 
000,000 yards of mosquito netting 
—enough cloth to make a ' bar- 
racks bag'^ that would hold Hon- 
shu Island, biggest part of Japan! 

Though it is second to steel in 
war importance^ cotton is neces- 
sary even for steel to function 



rtpr#t«ntid by ribbon Idp niochin* hmr*^ bmmn ^Idrd by di^ 
cev«ri«i In chimiitry and agricultur* in mulifiplying cotten'i PFvnny ui#i 

properly; you can't fire a gun without an 
explosive; you can’t run a truck without 
tires, which are about half cotton; tanks, 
half-tracks, mobile guns“in fact every ve- 
hicle and implement of w'ar — uses cotton in 
(Contlmj^ed le pogt 1d6) 



Suctlgn liFH M^d <otlgn from Irvdc fv gin 
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Air ii pumpaii into gbtproof for infonlt 

lufunts pose a constant problem to inili- 
tery officials concerned alwut the safety of 
^\. civilians in areas that might be subjected 
'to enemy gag attack. Head- sized gas masks 
'N for babies have been developed, as have 
gas-tight hoods or garments into which 
pui-e air can be supplied. One of the latter 
A type is a respirator demonstrated to the 
^ NevvYork State Medical Society. It con- 
siifs of a TaBrl^’g^spi'oof cohTaiher with 
transparent window for vision* 

— “ — — 

Combiinatioi\ Album and Letter 
Holds Six Photographs 

Mailing photographs to servicemen is 
simplified with a combination letter and 
snapshot album. Letter writing space Is 



a 



Udil will fi*t iprmgi up fu lAVfrn in length 

pressed^ and a downward puU on the torque 
wi*ench, acting as an operating handle^ reg- 
isters the pressure on a dial* The unit can 
be used to test springs up to two and one- 
half inches in diametciv and up to seven 
inches in length. 

— / 

Machine Plants Xrce Seedlings 
At Small Cost Pei* Thousand 

Tree seedlings are tran_splanted with a 
machine originally designed for setting out J x 
small celery pbnts. After the machine was 
modified to accommodate young trees, 
more than a million pine seedlings Were ^ ;■ 
planted by this method. The cost was csti-^ S5 
mated at 46.8 cents a thousand. The tree i 
planter is operated by a crew of three* 
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Portable Infant Respirator 
^ y (Guards Tot From Qag^ J 



on the inner surface of a folder 
encloses Ihi-ee frames made of heavy 
paper. Two snapshots can be inserted back 
to back in each frame. When opened, the 
folder discloses a two-page letter^ each 
page about five by eight inches, liic al- 
bum-letter is ready for mailing when fold-^ 
ed and can be carried as a pocket album. 



Torque Wrench Acts asTtandle 
For Spring Recoil Tester 

To gauge the recoil pressure of a ^ring, 
or to assure that springs in a set— such as 
valve springs for an automobile or aii--^ 
plane engine — are of matching tension, a 
spring tester uses a standard torque 
wrench. The testing platform is set for the 
length to which the spring Ls to be com- 




Chemical Filters Make Car Gasproof Shelter 





Any closed-tjf'pe vehicle can be 
converted into a ventilated, gas- 
proof shelter by an installation 
devised by Lt, C ol, Alvin t^Idwell 
of the Chemic^ Warf^e Seryicor 
Til is-consists of fUtei^s instatf^ be- 
neath the hood of the vehicle, what 
Ll. Col. Caldwell terms an '"auto 
gas mask;” The equipment can 
easily be installed by the average 
car owner^ and once it was in place 
the ow'ner Would have a ready- 
made shelter at handj in the event 
the enemy should attempt gas 
raids on civilians. 



''Auro gat m^iik" of fi(- 

Ifrr mfTallfrd »nv#ni*nl^y undir 
hood, ll can ha anachad la any 
da«fld car la male* aula gaippaaf 
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Mobile Public Address Systeiir Directs Riflemen in Field 



It w'ould take a loath ei - lunged 
instructor to issue orders to men 
spread out over the expanse of a 
rifle range, or to moke himself 
heaid over the cracking of the 
guns. So one Navy camp utilizes 
a mobile public addi^ess system, by 
means of which the commands 
may be given during target prac- 
lice. The mobile system is also 
useful in issuing orders during 
company drill, and could be used 
for directing actual combat. 

Vaka of inilructor an rill* rong* 

«r durlnft campa^^y dflll h carried 
all nrtn by mafaila public addriii 



Exhaust Line Fire Hazards Are Averted by Flame and Spark Traps 






lilie-cl ti> camliiiialia>ni-^ flain* balU* an-d 
ipark orriilo-r -ur* t^id tu *limiripl* 
oil dangar of fir* from Irudc axhauif 



One threat to inflammable or explosive 
cargoes is ?^id to be eliminated by a dame 
baffle and spark arrestor^ which are in- 
stalled in the exhaust line of the truck, bus 
or aulomobile carrying such cargo. When 
used in combination, makers say, the units 
arrest oil exhaust spark and flamcT which 
might otherwise endanger cargoes and the 
lives of operators. Backfires and sparks are 
extinguished with a quenching action that 
absorbs heat and dilTuses glowing cinders 
to a dust, it js claimed. 



S^ARK ARRESTOR 
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of the most amazing stories of the 
war concemg Britain’s Sten gim—the 
rapid-firing, lightweight sub- machine gun 
that was conceived at a time of grave na- 
tional emergency. They were fh-st maeJo in 
a multitude of miniature Work- 
shops I'ftiigiug from disused ga- 
rages and laundries to lofts ^ barnsK 
and even hen houses, 

W h en B r L I a i n's Ek i>ed iUonHi y 
Force was ’withdrawn from France 
over the lustoric beaches c>f Dun- 
kirk. it left behind great quantities 
of arms, ammunition and equip- 
ment. Britain found herself vir- 
tually unai'med, and many of tlier.- 
new uni Is then si>rlngLrig up in all' 
parts of the country possessed but 
one or two riiles to each company. 

Local defense Volunteers were 
swiftly tnstructfxl in tiie use of 
shotguns. Hundreds of thousands 
of bottles were rcquisitionetl for 
conversion into gasolit^e, oil and 
“sticky^'" bombgr Improvisation 
was the uj^cter of the day. In that 
dark houi% ihere were men \vho 

A 1 in«up of £-l«n« — C 0 ll«d th« 

^ own it iDiling^ 



believed that if Britain could hold on for 
six months^ or perhaps a year^ the tide 
would turn. 

Tw'o such men were Sliepuaid and Tur- 
pin, ^Ojfirst a majoi', the other a civil 



Atlorn bling firrlpin'^F ti^hN 
-wfright Slim g^hnl tKpl! 

fQundl ^ min^l!^, Parlf 
ere made tii koww¥a warlcthop^ 
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ARSENALS 



ice workov. They determined to 
evolve a sub-machine gun with 
which Britain's defense forces — 
and laler her invading aimy— 
could be equipped. Within 30 days 
a working model was punching 
holes in a target 

TTie first Sten gun was a crude 
affair, lacking the finish of Amer- 
ica's Thompson gun, and the 
weight and solidarity of the Ger- 
man Schmeisser. Only the essen- 
tial parts were machined to fine 
Jimlts. 

But the performance of Sten 
gun No, 1 delighted its inventorsn 
It fired at the rate of 5&0 rounds 
of 9 mm. ammunition a minutCn 
That was almost as fast as the 
Thompson— more than the firing 
rate of the Schmeissev, It could be 
fired from either hip or shoulder. 
The w'eight was exactly six and 
three-quarters pounds. The gun 
could be dismantled easily and 
stowed away in a soldier’s pocket. 
From the first it was a practical 
weapon, and none of the subse- 
quent designs have differed in 
principle. 

It was so sound a weap- 
on that BrJlain's War Of- 
fice accepted it officially 



^vlginn r«f<ug«« with welding 
Ivrch halpi Briloin'i wemen 
and mnfi making Sl«n porfi 
in impravif^d 
Na wnrkihnp ma Icti 
unit dua lo of 

Below^ tiling *ub-m(i- 

chirto gun fhnt li firnd fram 
hip ur *Kuuld4r and weight 
fix ond dir^v-^uorhin: poundt 



and asked: “What is the gun 

called?^’ 

“Sten,” I^epIied the inventors. 

‘^But why Sten?" 

It was explained that the S and 
T stood for Sheppard and Turpin 
while the E and N stood for Eng- 
land. 

The cost of the earliest Sten 
guns worked out to about $12 
apiece, which compared favorably 
with $120, the price of German 
and American weapons. At pres- 
ent, because of efficient mass pro- 
duct ion^ Stens are turned out for 
$8 each, and it is hoped that this 
will be reduced eventually to $6, 
or less. 

The Sten Is the simplest weapon 
of its type in the world. It ha^ only 
45 parts, and packs into a space 
16 by 5 by 2 inches. Any infantry- 
man can carry and handle a Sten 
and eight magazines, each hold- 
ing 32 rounds. 

When the blueprints 
were ready for production 
a young civil service worker was 
given the task of organizing out- 
put. Disused premises were re- 
quisitioned^ and soon a whole 
series of improvised workshops 



OCTOBER, 194S 



41 





St«n gufif ^Ired h#re fram a bn*i1in-g i^Oiflion, il iiCCurfiN Ot ^0 yfitiit 

hummed into activity, Manjv even now> 
would not be recognijced from outride as 
workshops. 

In one country town he decided on a 
disused hen houscp the floor of which ivas 
deep in feathers. The place was swiftly 
cleanedp and a capstan lathe, a vertical drill 
and a couple of fitting benches were in- 
stalled. A foreman with wide engineering 
experience was engaged, and under him 
a keen 18 -year-old apprentice. T!ie next 
step w^a_s to ask the loeal employment ex- 
change for married vJOTnen willing to do 
part-time work. Soon a score had volun- 
teered. They w'ere promptly trained in 
rough turning and drilling^ as well as light 
fitting. 

Aiuiiili«ni woricen rnalipn-g perH Sitn ^uni m o thop 



The young man who 
organ! Ees production cut 
all red tape from the start. 
Machines, some almost 
decrepit^ were installed 
(for at that period Britain 
w^as desperately short 
both of machines and ma- 
chine tools.) Machines 
that proved inaccurate for 
fine v'ork were used for 
rougli parts. Some work- 
shops, of course^ were 
equipped w'ith excellent 
machines, and these 
coped with the advanced 
operations. 

In a few^ weeks the 
young organizer was back 
in London^ reporting that 
actual production w^as al- 
ready three times the 
quantity anticipated. At 
headquarters^ officials were so impressed 
they gave him pennission to push ahead 
as fast as he could. 

The gigantic task did not appall the pro- 
duction organizer. Bombing by enemy air- 
craft was heavy at the time, so he decided 
not lo allow any of the improvised factories 
to turn out a Complete gun. For example, 
the bolt group (comprising bolt, pin, spring 
and extractor), w^as aiiocated to a rrumber 
of small impi"o vised factories. If two or 
three operations w'ere required to finish a 
single partH the ^vork was carried out in as 
many factories. In some of the miniature 
workshops, only turning or drilling was 
done. In others, miUlng, and so om 
One foreman said, ''I canT make the pai^t 
you want from a solid 
piece simply because I 
haven’t got a machine to 
do the job, but 1 can 
achieve the same result 
by bending together 
strips of flat steek and 
then welding them to- 
gether. Will that do?'^ 
“Excellent/^ be was 
told, "‘Go ahead. We don't 
mind how you make the 
parts, so long as they 
function effectively.” 
Today, more than 300 
little shops throughout 
Britam are turning out 
nothing else but Sten gun 
parts. Workers in these 
shops include wives, 
sweethearts, brothers and 
fathers of men in the 
armed forces. The foie- 
men who ccintrol the 
work range fi'om experts 
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employ ed on jobs to men who hsid 

bcon retired for years. 

One fellow who i^tiied from the naval 
Workshops before the war had a shop mak- 
ing bolt- pins at 540 an hour. Then he in- 
vented a machine which i>epped up pro- 
duction ID times! 

As parts arc completed they aj'e sent to 
government ordnance factories and as-som- 
bled. Twenty pei'ccnt, however^ are re- 
tained for spares. 

When the inventors designed the gun 
they decided on the same hoi'e as the Ger- 
man Schmeisser, st> that when tain's 
army invades Europe it can use captured 
Gerinan ammunition. But in order to pre- 
vent the enemy using captured British 
ammunition^ they so designed the rim of 
the cartridge that it eannot be gripped and 
ejected by the extractor of tho German 
gun. Sten ejcfCtorSp oh the other hand, 
would thj'ow out Gei'man bullets. 

Like all sub-njaehine guns, the Sten is 
not an accurate weapon beyond GO yards^ 
but it will kill at 200 and injure al up to 
600. It is meant to be a surprise weapon ^ 
to blast an enemy who looms up round I he 
corner: a hose for spraying lead. It is ideal 
for street fighting. 

Those IV ho sec the Sten for the fii'st time 
and note its lightness and fragile appear- 
ance, wonder if it will stand the strain of 
battle. It has been tested in Commando 
raids with bi-iUiant success. The Geimans 
have captured a few of these deadly guns 
during Commando raids, and know exactly 
what they can do. 

Tlic Sten has one peculiarity. During the 
first hundred rounds, the bullets are likely 
to jam and eject in a solid stream, A brisk 
bang on the cocking handle will corj'ect 
this, and as the gun wamis up the fault 
cures and is never repeated. The first Sten 
made is still in excellent condition, al- 
though it has fired more than S,00D rounds. 

Only one complaint has been made about 
the gun. A Canadian Commando used a 
Sten as a club after his ammunition w'as 
exhausted, and the slender skeleton butt 
caved in. lie complained that the Sten was 
not solid enough to be used as a club[ 

The Sten is truly a People^s gun, for al- 
most every j^art is produced by civilians. 

Cow^s Tail Hatr Pads 
And Lines Combat Tanks 

Among the items listed as vital to the 
War efToi t by the War Pi’oduction Board is 
the hair from the tail of a cow or horse. 
Such hair is used in making parachute 
pads, saddle pads, and tank linings. An- 
other bai^nyai^d item is goo-Se and duck 
feathers, tons of which are used in sleeping 
bags and hospital pillows. 
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TKree-Way Mechanical Gaff 

W *1 "n I T ■" 



Gat? slip! dawn nvir Hih'*! head la prevenl mtinpt 

Fishing from a pier for smelt, a Califor- 
nia angler hooked a six-pound striped bass 
on his light line. After a 10-minule bailie 
the bass was brought to the foot of the 
pier, hut there remained the task of heav- 
ing it 15 foot to the top of the pier. Another 
fisherman produced a ^“mechanical galT,” 
which when attached to the line slipped 
down over the fish’s head, making escape 
for the bass impos^sibk. The gaff's three 
hooks close in on the prey. ^ ^ 

^^3 

Black Bath Shows Gauge Wear 
And Retards Corrosion 






Amount of wear 
of gauges used for 
close- tolerance 
work now can be 
ascertained with 
the naked eye by 
means of a bath 
that blackens the 
metnl without 
otherwise affect- 
ing it. Immersing 
the gauge in the 
black bath causes 
the color to pene- 
trate to a uniform thickness. When the 
blackening wears off, bright motal indi- 
cates visually that the tolerance has worn 
away. Tlie manufacturer also asserts the 
baiii saves up to 50 percent in checking 
costs, retards stain and conosionj and 
shows flaws In the metal and burrs on it. 





















Fholoa, HiwrtMj or W. W. Kanvn Jk -Companj 

In f«prning to RgM, thvr«''i nwf lufaililul* 
f oir ih# pfhnr f pi low"* muKlpv. betowj- baf«- 
foal Ifainifl pracr»e*i ‘"walking'' up o wall 




Our foes in this \vai- are hard and fit. They 
are in better physical shapCp bt>th in the factory 
and on the firing line^ than average Americans. 

These warnings come fi'om one of the lead- 
ing experts on physical fitness, Lieut. Col. 
Fra ncois D^Elisciip the army officer who pound- 
“get tough"' theory long before it 
was reabzed how strong, brutal, crafty and de- 
termined the average Axis soldier had become 
through years of training. 

Colonel D'Eliscu is not salisfied with warn- 
ing you. He has worked out a comprehensive, 
but simple program of getting yourself fit to 
fight. If you are a serviceman or expect to be 
one, he's aiming his program right at you^ If 
you ai'e contributing to the wai’ effort In a fac- 
tory or any other sti-enuous job which puts you 



A Iwe-mon lug wdf willi 
p tD\ren«fanl rof» ell 

in body -u woiknut 



1^0 MATTER how hrilUant is the technical 
^ skill of the American soldier, his value is 
questJonable if he cannot stand the great phys- 
ical strain of combat 
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under pressinej you- can modify 
his schedule to fit your needs and 
age. 

He has even worked out an ex- 
amination which you can take 
yourself and thus determine if you 
are as fit as an average American 
soldier should be for a minimum 
grade. You pass this grade when 
you: 

Can throw a baseball 125 feet. 
Teas a basketball GO feet. Vault a 
four-foot fence. Run a quarter 
mile in 87 seconds and a half in 
three minutes and IS secotidii. 
Walk two miles in 23 minutes and 
30 seconds. Do the 100 -yard dash 
in 14 seconds, A running high 
jump of thi’ee feet 0 inches. A 
running broad jump of 12 feet. A 
push-up climb of 20 feet from the 
ground. 

You should also be able to chin 
yourself six tiines^ climb a 20- foot 
rope in 20 seconds, do a standing 
hop-step- and- jump of 18 feet and 
a running variety of the same feat 
for 22 feel. Your standing broad 




Wriil Iwiti ond nvcic hack (uEinQ^ irds of tiondj d^wnt uppancMil 




JUMP ID YARDS 






jump should go six feet, your 
standing backward jump should 
cany you two feet and eight 
inches. You should be able to take 
a running long dive of five feet 
inches. And jump vertically 
13 inches from a llat-footed stance 
with aims above your head. 

If you can do these things, you 
can salute Uncle Sam and say: 
ready.*^ Or you can do a real 
day^s work in a war plant without 
tiring if you happen to be the man 
btdhnd the man behind the gun. 

The Colonel, w'ho can do these 
things with ease though he is old 
enough to be the father of many 



Blfdtfti tTwn "Now EG FP-[:p^rfl J»r M,]ilP.rr ntneafi" 

111 hi zigicg c^mm^nd-G cpuni CEin b« hqid out In imnll »ppc#, 
BflfpWr bpflok" grip h en wey tv hold f^v down 
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tfhs-cri and* '’'side will molcfi any eji«my yell far mercy 



six cij'cles 2 feet in diam- 
eter spaced iircgularly 
like stones or sandbanks 
in a stream^ or tufts of 
^?rass and high spots in a 
lieldr The last 10 yards 
are covered by fast run^ 
ning^ as in charging the 
enemy for the kill. 

These movements^ done 
against time^ require co^ 
ordination and precision 
of the same type that are 
met in actual field combat. 
Calisthenics^ exercises, 
wrestling^ judo, s v a t e 
fan old form of boxing in 
which blows ai*e delivered 




of the men he trains, ha,s written a book^ 
^'How to Prepare for Military Fitness*^ 
(W, W. Norton and Company^ New York 
City) in which he has worked out his the- 
ories in an interesting manner. 

From his insti^uctions^ any man or group 
of men can lay out what might be called a 
"commando testing ceuj-se*^ in a gymna- 
sium, playground, or in a vacant lot or 
open field. It^s only necessary to pace off 
seven 10- yard paths, changing the angle 
at the end of each 10-yard section to mark 
the spot where tac(ics change. Contestants 
are timed as they take tui'ns. 

The- first 10 yards are covered by fast 
running from a standing stai't. Proper 
falling and ci'ccping on hands and knees — 
as through protective bushes or high grass 
— are used to traverse the next 10 yards. 
From this po^iitiun, the individual quickly 
gets on his feet and again runs 10 yards — 
as through open spaces in a field or woods 
— then again falls flat, simulating the sit- 
uation of reaching cover on the far side 
of an open field. 

An army in the field must move fre- 
quently through short grass or brush. This 
must be done by creeping on the stomach 
with no paj^t of the body being revealed to 
the enemy. In this lest, the stomach crawl 
is continued for 10 yai'ds; the man then 
springs to a standing position and jump,4 
with both feet together thiough a series of 



^h^gldvr >rvEI w^h h*ad well tucked and feel up l4 
dans el kigh ipied wilh running Hei^k. ^low, ihe 
kenct an wall kaapt toldiar fram hitting itruclufa 
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with either feel or hiinds), tuin- 
blLng, and swimming are a part of 
the program in Colonel D^'EHscu^? 
book^ but an old-fashioned ph>='ii- 
ical culture expert would hardly 
recognize their wartime veiaion. 
The emphasis is not on body beau- 
ty and bulging bicepsr Il'a on 
toughness. Opposition to the mus- 
culai’ stj^ength of another man is 
one keynote. 

Take two men and a sev'en-foot 
piece of rope with the ends lied. 
Have them sit oi^ the ground with 
their feet planted firmly together. 
Let each man hold the rope with 
both hands. By pulling and haul- 
ing and shifting, nearly every 
imiscJe in the hixly can be put to 
work. Or, bend iheir knees so they 
are closer together and pass the 
rope around the necks of both. 
There^'s a situation for a contest of 
strength and balance. 

If the rope is too tough for the 
hands or neckK a pair of belts 
buckled together will do. Two 
sticks tied together in the center 
with a piece of ropo can be held in 
the hands of both men until they 
get toughened. A whole sei'ios cf 
exei-ciscs can he woa ked out with 
a single stick and two men seated, 
propped away from each other by 
their feet. 

Wall scaling bas great condi- 
tioning Value and it increases a 
man's confidence in his fitness as 
he improves his co-ordination and 
timing. The important thing to re- 
member is to face the wall as you 
land SA.t you can use at least one 
hand to push away for safety, Two 
men working as a team can help 
each other scale a wall as tall as 
their combmed height. 

Rope and tree climbing will test 
your strei^gth. If you want to get 
an idea of what a Jap sniper puts 
up with for □ shot st our troops, 
take a piece of rope and a few 
stick.'i RTu] hoist yourself into a 
tree. With tlie sticks you can make 
a scat on a crutch, padding it with 
a bhinket or your coat. Child’s 
play? Ml'^h in uniform arc doing 
it by the thousands today, Ifs not 
as easy as it sounds, 

A good soldier, says Colonel 
D'Eliscu ill his book, is constantly 
alert. So is a good workman. An 
average American does not pos- 
sess very acute Sense perccptioiis 
and it is no fault of his — especially 

(C4>niim,Fed i^gQ 152 ) 




Diviflg 6n dry land ii a gecd myid-v and traini men 

making turpriie pcimce nn an unwary -tenlry. Be lew, Cel^ 
Franc^it D Elite Uj author nf "Hew ta Praps re far Military fil- 
nei»,^ gels a Rrm anti latic of his ye-ung lTaiiiim<r 
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jBomb Cart Totes Block Buster Between Its Arms 




Crawling Painter Applies Tar Paper Overcoat to Pipeline 



Two - thousand - pound 
**block buster"" bombsi of 
the type that have cauised 
such paralyzing destruc- 
tion on Allied targets in 
captive Europe, are trun- 
dled about an Eastern 
ordnance depot by a spe^ 
cially designed ammuni- 
tion handling trucks that 
lifts the giant bomb in 
mechanical arms to carry 
it from place to place. 



Slf-frt^lh of iho 

OpQrolfii^ 

mura I pilled hundr^dl 
qt fimat by machirtilfeiry 

Ihpi liHt 'll* tlock- 
bu»1*r f-q (-orry it 'o 
lO n*w lilA la I AatlArii 
ordpanCO 



Speeding the construe^ 
tion of the world^s longest 
pipeline^ 1,388 miles from 
^ngview. Te?ca s. to Ne^^ 
Jersey, workmen employ 
a machine that sti^addks 
the pipe before it is laid, 
to paint iU surface and 
wrap it in tar paper. With 
this protection ageinst 
the elements appUed^ the 
huge tube is laid into the 
trench prepai-cd for it. 



Huge pipilm* rt proted- 
qd qgtiiniil wao-lbqriiif] by 
caof of painl ond tar pa~ 
per, applied by machine 
that ilfadJtet the lube 




?V/f 

Chameleon 'Like Camouflage PaitU Deceives Aerial Infrared Camera 



Ciimouflage paint that will make a mili- 
tary tai‘get appear as vegetation even in 
an enemy's aerial infrared photographs is 
a devebpment of the du Pot^t Compa ny, 
The camouflage finish reflects infrarM 
rays, showing up light instead of dark in 
aerial infrared photographs. Ordinary 
green paints would show up as daik, and 
would reveal to the infrared film painted 
surfaces that, lo the naked eye, would seem 
to be vegetation. Most green v^etatiem 



reflects infrared light, and so does the new 
green camouflage paint. So the cameufleiir 
may use green paints that not only match 
sui^rounding natural gi'cens, when seen by 
the naked eye, but also equal the natural 
foliage's infrared reflecting powers, and 
accoidingly match in the jnfrai-ed photo- 
gi'aphs as well. Other colors — olive and 
field diab^ loam blacky eai’th red, bmu-n 
and yellow— arc also possible in the range 
of paints^ 
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Six^Barreled ”Gun” Shoots Out Threaded Rings 



Pttllini tkt iwHcli «f ihw iMchiM ■IbiIi 
thr*fifl*n fliid cutting to«l( Hngt 

fer army biiiaculan out of aknninuiii rnrft 








In ai>pearance ^ugge^ting a monstrous^ 
muJti-baiTelcd rochet gnn, an automatic 
machine tool at a Westinahouse plant gosi- 
verts aluminitm rods into threaded rings 
that go into army binoculars^ The rods are 
load^ into each of the machine's six ^'bar- 



re is.” Automatic drills, thi'eaders and cut- 
ting tools then go into action^ and the erst- 
while ''aitimuniUon” is spewed out as 
threaded Tings. More than 1^500 of the per- 
fectly finished rings are produced by one 
machine in each eight-hour shift. 



Television Teaches Gardfeners How to Grow Vegetables 



Every stage in the prep- 
aration and planting of a 
victory garden alongside 
the studios of WRGB . the 
Goner alJElffcLijt ^ tele vi - 
sion station in Schene c- 
lady* was telecast for in- 
s [ruction of gardeners in 
that upstate J ^ew Yorl^ 
area. While the garden- 
ing expert proceeded 
ith his work before the 
camera^ lie also gave a 
running commentary 
through the microphone. 






CEvery mile of new con- 
crete highway requires 
about IfOOO pounds of dy- 
namile for clearing the 
right of way and supply- 
ing stone and cement. 



Intlruc^ar %he^wi pwi3^wtn m» fh* of a Viciory Gfifdnn 



Bj 
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On □ ginnt in th* army'i t1vdi«ii et AiloriOr 

L. i.r »hJier-44tori wrarin^ gas- mtatkt fhv cdmrrCi 



FuHiil^ th& flnnhing louchftf on 4^ linrracb; fqr 

a rraining film. Many minialuf«» ^rw m^e in Ihii ihep 




By Wciyne Whittaker 

jV/f EN ill the ritnks tall thtm "nuts- 
^ and -bolts” films. Educatoi-S refer 

to Ihom as “oudio-visual aids/’ The 
Signal Corpsj which makes them, just 
calls them training films. In any maii^s 
language they are tops when it comes 
to speeding up a training program for 
a rapidly expanding army. 

The films, which range fi'Om military 
courtesy and discipline to finding 
booby traps or sniping, have reduced 
training time 40 percent in some cases. 
The Signal Coips^ movie chiefen who 
don^t have to lie awake nights wor- 
rying about box office appeal, have 
already turned out more lhan 500 
training films — the exact number is a 
military secret— and they arc still pro- 
ducing them at the rate of about one n 
day. 

The ai'my^s “Little Holly w^ood” from 
whence these pictures stem is the Sig- 
nal Corps Photographic Center^ a S10,“ 
000,000 block-long studio at Astoria, 
L. I., once a major production unit of 
Paramount Pictures. The vast stage-S^ 
bodi silent and sound, whei*^ the Marx 
brothers^ Gloria Swanson^ Rudolph 
Valentino and otlier stars once emoted 
and cavorted, have been taken over by 
young soldier-actors. They never have 
to strain for realism wd’ien the cameras 
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grind. The soldiers chosen to 
act in the films— 99 percent of 
the actors are picked from the 
ranks — are experts in their 
roles because they are per- 
forming jobs for which they 
were cai'cfuJly trained in the 
army. 

Jf you were to wander about 
the Astoria studio on a typical 
“shooting” day, permissible 
only with a anilitary escort, 
you would see some amazing 
sights. Your escort would ex- 
plain that many production 
units arc out on ^location"— 
perhaps Port Knox. Fort Bel- 
vojr* Floa-i da. Cplorado. ATI 
films coriie back to the^udio^ 
however, for final editing and 
sound efiects. 

Life “back stage” at the stu- 
dio is an odd combination of 
Hollywood and miUlary dis^ 
cipline, of ai’my officers, shirt- 
sleeved civilians and Kllcg 
lights. Propelled along the 
corridors and ramps by 
sweating crews^ one encoun- 
ters whole trees, jeeps, big 
cameras on wheeled mounts, 
great painted backdrops of 
outdoor scenes, machine guns, 
Ijarts of dismantled buildings, 
a couple of live horses, a 
thatched roof^ portable flood- 
lights, a miniature desert set 
shunted off to one side on a 
platform^ a husky soldier 
wearing Hollywood makeup 
and canying an ax, a helmet- 
ed soldier in GcrmHJi uniform. 
Your guide explains that the 
studio “props" include uni- 
forms of every rank and na- 
tionality, not to mention a 
complete ar.scnaL 

A bell rings. 

“Shooting si>und on Stage 
3,” says the guide. 

Pau.tiing before another 
stage, the visitor sees a Euro- 
pean farmyard scene. There 
is a weatherbeaten stable with 
sagging door ajai- showing a 
glimpse of manger Inside and 
part of a broken old cart. Two 
chickens and a rooster peck at 
some corn pattered in the 
dust near the door. On a pile 
of straw before the stable sits 
a soldier in fJas:i uniform, his 
rifle beside him. Strapped 
across his chest is an expen- 
sive German camera, its leath- 





Thfiifl an from c Rim an bo«by trapt, Abov*n U. £. told her 

reaching far an expen»kw« camera on a "dead" Naii. ftclaw, hi» hand 
ii caUi^M juil time bf an cxperiific^ familiar vtrth 

man rrSde^ far lifting the camera urill «if off a hidden CX^plaiive 
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TKii criw on "Eocal4«n'^ hav# Fdi^ go fb^ thfrV prt ihoDritio Kbnt bifori bnrracki behind iludiai 



case hanging open. Blinding white lights 
are turned on. Tlie soldier sprawls on his 
back in a position of sudden amd violent 
death, the expensive eaniera in fuU view 
on his chest. 

Action! Camera!” shouts the director* 

The cameramen stall to grind, shooting 
the action from two angles; technieians 
keep an eye on the actor; the script clerk 
consults a scenario, 

' This is a sequence in a booby trap pro- 
duction,” says the guide. 

Around the corner of the stable an 
American soldier appears. At sight of the 
dead Nazip he stops. His eyos are fixed on 
the expensive camera. He appi'Oaches 
carefully, kneels and reaches out to take 
the prize, hut tho hand of anolher soldier, 
more expoi^enced with German tricks, 
grabs his ai-m in time, 

"'Cutr^ ordei^s the director. 

The camera on the soldier is attached by 
wires to a pull-tjr^pe booby trap that will 
set off a powerful e?cplosive. When shoot- 
ing resumes, the detail of the trap is shown 
and millions of men in training camps who 
will see this scene will have a lesson dra- 
maUcally imprinted in theii' minds. 

A glance at the script reveals that other 
sequences in the film deal with l>ooby traps 
under porches of abandoned houses, be- 
hind pictmcfi hung on walls, in clocks, con- 
nected with kitchen faucets, in autos and 
tanks. 

The professional procedure on this set is 
the real McCoy, for many of the techni- 
cians, recruited from Holly wood^ are the 



best in the business. And why not, they 
ask? In many respects making a training 
film is more difficult than producing a 
glamor movie, for the army demands — and 
gets — ^perfection in every detail. 

Col. Melvin E. Gillette, director of tjri| i 
Astona photographic ce nter, explains that 
the anny does not view the films as a sep- 
arate department in the training program* 
The films are co-ordinated with lectures 
and actual lessons learned in the field. 
They become as much a part of a soldler^s 
life as his rifle or his top sergeant. Before 
the reci uit’'s heels ai’e cool at a reception 
centei- he has been treated to a triple fea- 
ture: ''Military Courtesy and Customs,” 
"‘Articles of War.’" and "‘Personal Hygiene/^ 
During his army education, whether he is 
assigned to infantry, artiUei y, engineers or 
anmored force, he will view about SO more 
training films. 

If he goes to Fort Bel voir for engineer 
ti-aining, one of the fijst things he will sec 
in a makeshift projection room on the Pio-* 
neer training course is a movie on handling 
high explosives. This will be accompanied 
by lectures and fnllowcd by actual practice 
on the demolition range. If he goes to Fort 
Knox, he will follow his first lank crew in 
combat on the screen. Wherever he goes, 
he will sludy filtns on every w%^apoii with 
W'hich he comes in contact, pistol, rifle, field 
arUUeryi antiaircraft. These films are de- 
signed to make complicaled mechanics as 
easy to undei'stand as "nuts and Ijolts.” 
Simplicity, clarity and accuracy are As- 
toria watchwords. If the recruit elects to 
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become a company cook^ he will 
be shown how to knead breads cut 
'A hui^k of meat and cook a tasty 
steiv by training filmst accompa- 
nied by the usual lectuj ea and ac- 
tual practice. 

There are films on health, first 
aid, map reading, the comply sSr 
camoufiagep military law^ and 
chemical warfare. There are films 
of general information and tech- 
nical training. The studio has a 
corps of ailists who produce ani- 
mated films. 

The first step in making a train- 
ing film usually starts with a letter 
from an ofTicer at a training center 
to the War Department. Perhaps 
the engineers^ school at Fort Btd- 
voir desires a film on laying anti- 
tank mines in the desert. The War 
Department approves the idea and 
imns it over to the Signal Corps. 

An’ engineer expert on antitank 
mines is sent to the Astoria studio 
to work with a writer on a scena- 
rio. After the script is approved 
by the War Department, produc- 
tion gets under way. Crews ai-e 
assigned, and sets are built in the 
studio’s well-equipped carpenter shop. In 
this desert film, miniatures will be used 
with everything built to scale from liny 
mines to Amei’ican M-4 tanks and German 
Mark Vi’s. 

^When the sets are rcady^ the actual 
shooting begins. Various sequences arc 
shot+ the film edited, titled^ and sound 
tracks with an instructional text dubbed 
in. The technical ofiiccr from the particu- 



lar branch of service for which the film is 
produced stays with the production until 
the last retake is made. T^e final product 
is viewed in the studious luxurious little 
theater, a carryovej- from the old Para- 
mount days. The film is sent to Washing- 
ton for approval by the War Department 
which turns it over to the Signal Coips’ 
Visual Aid Section. Hundreds of prints are 

(Continued 1o poge 15^) 



Removing top of minioture German tonic to ploc* eirplotivo which will lend roolily to doiirrt training f»lm 
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Inspector’s Lenses Magnify 



erated in aerjes. The speed of the turbine, 
however^ is ^ great with such an installD- 
tion that it must be reduced 10 to 12 times 
by reducing gears before power is applied 
to the propeller shaft. The U.S.S. Somers, 
contracted for in 1934^ as finally built was 
operated on a steam pressure of 600 pounds 
at 850 degrees F., which is 369 degrees of 
EUpei'heat. Success of the Somei‘s impelled 
the Wavy Bureau of Engineering to raise 
the steam pressure of the battleships North 
Carolina and Washington from 700 degrees 
to S50 degrees F, They had already been 
designed for 600 pounds pressure. In 1939 
the four^stack destroyer Dahlgi^eiK re- 
engined and re-hoi lered, was equipped to 
use steam at 1,300 pounds pressure and 
925 degrees F. m the main engine, which 
resulted in a fuel economy o£ 10 percent. 



Sub-Zero Room Tests Plastics 



Ey«ahaile magnifl^k a-bjftct ihree limef nclual die 

Designed to afford the wearer comfort, 
freedom and visual aid, the '"Magni- 
Focuser,” a plastic headpiece in which are 
mounted lenses of optical glasdi, is intended 
for use where magniftcation is necessary 
in production or inapection work. Into each 
lens is ground a prism to relieve eyestrain. 
Lenses give a magnification about three 
times actual size. Dual mounting brings 
objects under observation to sharp focus 
at approximately IQ inches from the foi-e- 
head. The eyepiece provides considerable 
magniheation as comfortably and normally 
as with the unaided vision. 

— 

**Red'Hor* High 'Pressure Steam 
Gives Edge to TJ» S. Warships 

Steam so hot that the pipes cerrying it 
glow red, and under such pressure that it 
can be used repeatedly In a series of tur- 
bines, has, in effect, inci‘ea=icd the size of 
the United States Navy, The new design 
saves as much as“33T5lircent of a warship^s 
fuel-oil conslJmption^ thus increasing its 
ci'ulsing radius by up to miles. This 

has Iho eflect of creating more tonnage, 
because more ships are kept on the line at 
all times. The most modern ship installa- 
tions superheat the steam to about 925 de- 
grees Fahrenheit, at pressures of nearly a 
quarter-ton per squai'e inch, before it en- 
ters the turbine. The steam is used several 
times before it has spent its force, by in^ 
troducing it thi'ough several furbinos op- 



For Planers ^^GreentLCuse” 

Plastics to make ti-aiispa rent “hoses an d 
bUstors for fighting planes that c>petate in 
the sub- stratosphere ai'e tested in a tem- 
perature chamber at 67 degrees below 
zero. Wind machines in the room pinduce 
a 200-mjIe-an-hour gale, and humidity 
can bo controlled from 10 to 100 percent. 
The men who conduct the tests wear elec- 
trically heated cluthing and plastic hel- 
mets. In this sub-zero room, metals shrink 
and rubber becomes as brittle as glass. The 
chamber, which is in the Rohm Si Haas 
Company plant at^ ristoL Pa ., is also Used 
foF^^desfcrt*^ tests on^ Plexiglas at a tem- 
pera tme of 130 degrees above zero. 



Pldilvci cold^lQvler himi«lf weari e plailK hfftmat 



7 / 












POPULAR MECHANICS 










ALASKAN 

JAP-FIGHTERS 



^PHE AmericEir] lighier Kquadron 
* was boring^ down through the 
nvcrcast to straff^ ihc Jnp base 
when suddenly a i^adio ai der came 
through on today frequency. 

'^All fighter idiuiet? rendezvous 
nor til end of Kiskn. All fighter 
pilots go to rendezvous/' 

The comm^ind was in good Eng- 
lish without a ti'ace of accent hut 
each pilot grinned T.i lien he heard 
it. The message was phoney and 
they knew it. If they complied 
wi\h the message they’d ]5rohab]y 
find a gang of Zeros at the ren- 
dezvous that wouki keep tlicni 
occupied, leaving the oncoming 
bombers without protection. 

The Jap double-talk didn’t 
wo^k^ nor tiid the next radio trick 
that the Japs tried. All through the rest of 
that raid the Nips recited poetry, cursed 
the Americans, and sang songs about the 
*^poor little P-38^s/* They were jamming 
the frequencies to prevent our pilots Com- 
municating. It didn't work any better than 
the first trick. The American squadron 
leader had known what to expect and had 
coached hia men cRrefuUy before the raid. 



All they had to do was follow the schedule. 

Jap intci'ference isn’t the only kind of 
radio trouble that flyei's in the Alaska- 
Aleutian ai-ea encounter. Words may be 
garbled by local distortions. Voices fade 
in and out. The influences of metallic 
masses in the mountains split and bem 
directional beams from radio range 
tions. Compasses, too^ are affected by 



Flitn thfl Ale-utipni face a d^auble fse* 
ihe Japt anti ih^ we^ilhef, bu-l |jilai^#f 
ihe cbavi and pilflH lili« iho flue al 

right have prawd a winning cambinallan 




I 






Snow clog I of jNciHry j^atrol hiamb^r btlug 

raadifrd for an ALeutintii -flight 

rri« (btlow) ill f^ita^n^d wiHi iiirang* frail — tm onf! 



ore masses and often a 
comi^a^iiS no&dle simply 
points steadily toward the 
nearest rnoimtain instead 
of toward magnetic north. 

When the war began 
the United States had few 
militaiy au'craft in Alas- 
ka. Within a few weeks 
after Pearl Harbor a 
stream of planes started 
north but at that time 
there were practically no 
facilities for either planes 
or men. For months the 
pilots lived under haid- 
ships. Alei^ts were main- 
tained all around the 
clock; cold damp lenls 
were the only shellers; 
food was not plentiful, 
and no one had a bath for months on end. 
Supplies of all kinds were scarce because of 
transportation dlfHculties. The only cam- 
oudoge available was of the tin can type. 
Empty fi^od and ammunition tins were split 
open, coaled with dull patnt, and draped 
wdh moss to simulate brush and help hide 
air base inslalkUtons. 

Under these rugged circumstances the 
men heal off Jap fittacks and initiated raids 
of theu- own against AtUi and Kiska, Liout, 
CoL Jack Chennault* son of General Chen- 
naull who was fighting the Japs in Biii ma 
and Chlna^ was ranking olTicer at one of 
the Alaskan air bases for a time iUid hiu- 
rted the Japs in the sub ArcUc just as his 
father fought them in the tropics. 

Col- Chennault and Lhe other ranking of- 
ficer s^ their flying crews and ground ci^ews, 
had a double fight on their hands. To heat 
the Japs they fir.st had to whip Lhe ivcather. 
Weather in w^eslei Ei Alaska and the Aleu- 
tians means bitter cokk rain, snow, fog, Lee, 



iliptiveir ^rotncli thit p r-optEll.r whEI. 

crow» uto tup-^f-wof technique t« «tort a coltf n>^fOr 
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$naw dll bul Quoni#! Huli 

ihial «ir* liAmq- tO AlBiltinn piloH 



and constant overcast that 

may lift to l.OCKI feet m a ''nice-' 
day. Possibly there’s a glimpse of 
the s.iin eveiy few weeks — or 
months. Snow lies at sea level all 
winter la'ng^ and above the 600- 
foot level stayi> an the hi lb and 
moimtains even in, the “summei\” 

Translate such iveatlter into a 
backgrornid for ah- operations and 
it means a number of things. It 
means that ground ci ews who 
must service planes and keep them 
in combat condition may have to 
work in the open in the teeth of a 
.W-mile gale and at a tempei Hiure 
of 20 degrees below ?.ero. It means 
that pilots have to learn to land 
all ovc]' again, because in the damp 
dense cold air their planes hang 
on and float instead of settling 
down to the runways. 

It means that often enough a 
pilot must take off blinds on in- 
struments alone. Fi ost builds up 
on Ihe windshield and canopy 
during the first few yards of his 
lake-ofT run. He can't sec out un- 
1il he pulls up a few hundred feet 
whei^c the fi^ost disappears. For- 
tunately, blinding frost I'arely ac- 
cumulates on a plane that is coming down 
to land. 

Olher tsme& he may have to make an 
Instrument take -off because the Steel mesh 
landing strip may bo flooded with water 
and his propellers beat up a spray that 
rises like a curtain on all sidess higher than 
his cockpit. 

Typical \veather conditions mean that a 
pilot may go up for a 15 minute test hopj 
and find himself unable to get down to his 
field. Even in that short spate of time fog 
may close it in. By a coded radio mes- 
sage he receives the desigiiaUoti of an al- 









■Fiphivr piFot flHi aur report -sf mnilafi qa 1P Qrai/nd. 

dothing guardi Kim againtl cold of Amic high ahilud’ta 

ternate landing strip the.t is still in the clear. 

The weather means that a gr(>up of fight- 
ers on a long range mission Tnay need to 
be led to their tcirgel by a special naviga- 
lion plane. Even if the fighter pilots had 
the lime to spare they haven't the insti-u- 
ments necessary for the precise navi gut Ion, 
So a B^24 goes along, carrying a full-time 
iiavigaior who uses radio triangulation and 
other methods to elieck his posiUon. Even 
in the middle of the day the E-24 may 
need to bum its wing tip lights, so that 
pilots of fighter planes huddled clo^e to the 
bomlxM" may follow it throiEgh the mui'k. 

Fighter planes an ive at 
the enemy base ahead of 
the lK>mbers to brnnb and 
machine gun antiaircraft 
instalLition.^. The oncom- 
__ ing Foi^trosses artd L.ib- 

erators carry the big 
bomb loads for larger 
targets. 

Shipping in the har^ 
bars, Japs on the ground^ 
are all fair game to the 
figliier pilots. Depending 
on the visibility they hug 
the ground as closely as 
they dare and weave back 
and forth across the tar- 
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Twp why ih* Altu^livn bpHlttfrDrvI it ■cp 1!*J fhp wdnl far 

plaitdt-^gpim ptbkf thr*pi*n Ihs ynwpry Wmtt i^upy fog blindi hSm 



get area. Lew level attack is the rule ex- 
cept when they try skip bombing a ship 
or a submai^ine lying on the surface- 

In skip bcimblng the pilot releases a bomb 
before he reaches the target with the idea 
that the bomb's terrific forward speed will 
skip it aetoss the waves and right into the 
target. It's a devastatingly accurate way 
to bomb and to du it the pilot pulls up 50 
or 100 feet above the surface. Oiherwisey 
if the bomb smacks a wave at just the 
wrong angle it might bounce back up into 
the air and crash into the plane that 
dropped it. 

On some raids over Kiska the traffic of 
American fighters and bombers and Jap 
Zeros has been m thick that an American 
fighter pilot has hesitated to concentrate 



on his gun sight for fear 
his inattention to traffic 
might cause a collision. 
Under these circunn- 
stances a good combat 
pilot fii’es a short hurst of 
tracer to line himself up 
with his gunsp then swings 
his plane to lead a Zero 
and fires another burst. 
Even with this rudimen^ 
tary kind of snap shoot- 
ing^ pilots have succeed- 
ed in taking a toll of Jap 
planes. 

New pilots assigned to 
the Alaskan area are told 
that above all Ihey must 
main lain formationx Aft- 
er his first mission the 
new pilot knows why* He 
must stay in formation to 
avoid booming lost on 
the way nut to an enemy base; he must 
hold formation dui*^Lng the raid for mutual 
protection^ and he must maintain formation 
all the way back again so he will get home, 
If he does stray aivay from his group hts 
orders are to use volcanos for navigation. 
That iSp he is to pull up a few" thousand 
feet for better visibility and then fly along 
the Aleutian chain^ counting the tops of 
the extinct volcaiiLc peaks as he passes 
them until he reaches the Island or area 
on W'htch he is ba.-^d. Thus the jagged 
peaks of the Aleutians are both death traps 
and marker ^*buoys” to the bomber and 
fighter squadrons. 

A PBY flying boat acts as a rescue plane. 
It cruises around at the edge of the combat 
area to pick up the crew's of any American 
planes that might be shot 
down. Other planes may 
settle to the w^ater or 
crash-land on an island 
during the rettam trip and 
usually the crews can get 
off a radio SOS to the 
PBY before they land. 
The rescue plane cruises 
around until it spots the 
men, then picks them up. 

The Japs have paid a 
high price for occupying 
some of the western is- 
lands of the Aleutian 
chain. Ngw' that these are 
being taken away from 
them a way is being 
paved for the Air Forces 
to move on to the heart 
of Japan itself. Already 
the first dagRcr has been 
thiTist with the bombing 
of Paramushiro^ 



W«lsame light \n Alauliani n arrival of Navy buildiri 

who follow landing forcii eihora la onginoir campi and torttfLcelioni 
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Cattail "Parachutes” Tested for Wartime Use 



Cattail pedt ebffrEtt in canTar pielMrv+ 

S»edi ihfil fldhtrt I9 the fiber ere bfalirn eul (Ufl| 

promise of the cattail is its availability. In 
the area around the Bui’gess experimental 
plantp where machinery was devised to beat 
out a big proportion of the seeds adhering 
to the Hull, sc%'eral plots of marshland were 
located which each averaged from five 
hundred thousand to several million plants 
suitable for processing. Interested in con- 
servation* Dr. Burgess points out that tum- 
itig marshlands into cattail ^Tarms” would 
discourage the draining of swamps, with 
its occasional upsetting of the area's wild- 
life^ besides giving hitherto useless land an 
economic value. Cattails are often haiwcst- 
ed in Vrdntei\ when frozen swamps make 
access easier to theshoi es where they grow- 



Fibers of the familiar swamp weed, the cattaih 
which spring open like a parachute to float seeds 
aw^ay from the dried spike, have been found by 
D]l_C. F. Burgess , of Burgess Balterv Co. , to have 
industrial promise for both w^ar and peace. A 
pilot factory pi'^xluces five tons of the fiber each 
w^eekj and industrial firms are experimenting 
with it as a possible I'cpiacement for scarcer 
fibers. Tests of a life preserver, in w'hich cattail 
fibers could substilute for kapok, showed it 
maintained buoyancy after more than 100 hours 
of submersion. Compressed cattail fiber also has 
shown good heat- insulating qualities. It has 
been used in soundproofing, and has shown 
promises in various applications as a filter. Its 
excellent felting qualities make it adaptable for 
experimental use in liningSp quiltings, and in 
stuffing toys. Indians, in fact, used the same 
fiber for bedding and wound dressings. Chief 

C 5 ^ 
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TELEVISION new war bait 




oV'^ 



“ A ND remember, folks^ tune in to your 
favorite television station for the 
opening game of the World Series this 
afternoon/^ 

Thales the kind of radio announcement 
that we can expect to be hearing two or 
three yeai's after the war is oveiv It will 
take no longer than that^ television experts 
believe ^ for television to sweep the countiy 
, just as radio did in the late ^twenties. Esti- 
mates have been made that television is to 
become a billion- do JJar-a-y ear industry, 

The fact is, television is here already and 
except for the waj- more of us might now 
, be arguing with the man next door over 
= the relative abilities of our radio vision re- 
ceivers. About a dozen television trans^ 

I mitters are broadcasting on regulai’ sched- 
, ules in the United States and there are well 
■ over diOOO receivers in use. 

When television i-ecci vers arc put on sale 
again, what will they be like? A typical 
set might be a console cabinet model priced 
at from under SlSH) to as much as S&OO. It 
will ineludo static-free frequency modu- 
lation clrctiiis coupled automatically to the 
television picture channek so that one tun- 
ing knob brings in both sight and sound. 
There will be a standard all-wave radio 



sound receiver in the cabinet as well, and 
possibly a record playing attachment. 

The fluorescent face of the cathode ray 
tube that serves as the viewing screen of 
the receiver may be from five to 20 inches 
in diametePp on which a biHliant image will 
appear without flicker or distortion. Larg- 
er viewing screens similar to motion pic- 
ture screens no doubt also will be avail- 
able, the television picture being flashed 
on this screen hy a special high-intensity 
scanner. 

This general forecast is an easy one be- 
cause receivers such as these havo beeii 
built and used allhough Ihey are not now 
being manufactured for salen After- the- 
war television will further improve when 
the results of electronic research now be- 
ing conducted for military purposes be- 
come available. The television industry 
has agreed that li‘ansmitters and receivers 
will continue to be of a uniform design in 
the sense that all receivers are able to pick 
up all transmitting stations within range. 

Among the future improvements that 
can be foreseen is simpler tuning. At pres- 
ent a television receiver requires a number 
of controls, including a channel selector^ a 
fine tuning knob, contrast adjustment^ 
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brightness or intensity 
C P n tr o b synchronization 
controls to 'lock" the pic- 
ture in its position on the 
screen, a focusing control 
that concentrates the 
electron stream inside the 
cathode ray tube, and a 
valume conti’ol for sound. 
Automatic regulation of 
some of these adjustments 
is expected. 

Another probable im- 
provement will be elimi^ 
nation of interference 
such as is caused by near- 
by diathermy machinfes 
or automobiles. An inte- 
gral electronic color sys- 
tem seems possible. Color 
transmission and recep- 
tion have been done suc- 
cessfully but engineers 
aren^t sure that the sim- 
plest^ most satisfactory 
color system has been de- 
veloped. 

For a look at a modern 
television transmitterT 
let's visit W6XYZ, o\™ed 
by Television Produc^ 
tions^ Ine.p and located at 
Paramount studio in Hol- 
lywood. W6XYZ uses 
DuMont equipment aug- 
mented by apparatus and 
improved circuits devel- 
oped by Klaus Landsberg^ 
the station's dii'cctor. 

This television station 
at present devotes its 
regular bi-weekly broad- 
casts to civilian defense 
subjects. It radiates 
sight-and-sound demon- 
sire lions on how to seal 
your home against poison 
gas, how to extinguish 
incendiary bombs, and 
tips for air raid wardens. 
Exports in first aid show 
how injured people 
should be eared for, and 
once a week an instructor 
in judo and self defense 
gives a complete lesson 
on some aspect of pei'son- 
al protection. On a mat in 
front of the television 
camera he shows how an 
attacker might strike at 
you+ then takes up step 
by step the defenses that 
you could use. Television 
receivers at sub slationa 




fted Cfoti Irtifrutiort ricKhJvte <iid hf lel^vnien^ B^low^ iwin «- 
Cfrw*ri in tranimiHion tevm pr* >utid lo pklvi't barng rHidSatidl 
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Cothod* roy tubti- of variout iii#i 
u»d in 1»t4vii1on r«c«iving itti 



Touching up backdrOfi for o broodcnftr 
Itclflw^ judo imfrucl^r ^Ofti hefor* Eomoro 



of the Los Ang^eles police 
department are tuned to 
W6XYZ during the broad- 
casts so that police and aux- 
iliary police jnay watch the 
lessons. 

Putting on a lele%'ision 
program combi ncs the in- 
tricacies of making a motion 
picture plus the mechanics 
of operating a radio broad- 
cast siaiion. A program re- 
quires experts in lines rang- 
ing ah the way from makeup 
to sound and picture trans- 
mission. Operating with a 
minimum staff during the 
wai'p WGXYZ uses men for 
only the most technical 
postSi Cirls act as stage 
managers, ai^d as camera and microphone boom 
operators. 

Several rehearsals of each program give the ac- 
lime to work out their actions- At the rehear- 
sals certahi aroiis are assigned to each action and 
the stage manage f carefully observes that the action 
remains ill the focal plane of the cameras. The 
lighting technic] aiij who also serves as stage hand, 
uses light banks that are not as bright and glaring 
as WCf'" rcquii'cd .several years agO- New camera 
tubes tliat bave greater sensitivity require less light 
for the scenes. The final di'Oss rehearsal a few hours 
before bL'Oa<,lca^ting time is complete in all details 
except transmission. 

When WGXYZ goes on the aii- it first radiates a 
lest pattern and recorded music so that the televi- 
sion audiences can adjust their receivers to greatest 
fidelity. Two television cameras are used during 
the program so that the broadcast may be switched 
from a long shot to a ctose- 
up or to a change of scene 
without interruption. The 
camera operators pan their 
cameras to follow the action^ 
keeping the scene in sharp 
focus- The microphone boom 
□pei-ator swivels the over- 
head microphone back and 
forth to pick Up the speech 
of the actors. 

Behind the cameras^ "Mv, 
Landsberg watches the ac- 
tion and directs the staff 
from his post in the glass- 
enclosed control room. All 
the technicians wear 
phones so that the director 
can talk to each without Ln- 
tcrfei'ing with the program. 
In the control room, too^ are 
the sound control operator 
and ihe picture control oper- 
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Bufy piclur« csnrFol eptrar-ar ke#pi ilharp on lh« i^tlriPmortt b^rd 



ator. This Iasi technicii^n 
sits behltid a bank of 
struments that include 
picture monilsjl“s that 
shuw the scene being 
viewed by each camera. 

He makes electrical ad- 
justments to eliminate 
distortions, to provide the 
right amount of contrast, 
and to conti'ol the bright- 
ness of the pictures. He 
watches a cathode ray os- 
cillograph to keep track 
of the wave shape pat^ 
ternsj and switches the 
transmitter feed from one 
camera to the other as the 
director calls the shots. 

Final control of the tel^ 
e vision pielui’e is exer- 
cised by the transmitter 
operator at the paneLs in 
another room of the sta- 
tion. He has two television sci-eens an front 
of him, one that shows him the piclure as 
it comes to him diiect from the control 
room, and one that shows the picture that 
is being radiated through the air. His job 
is to keep the transmitter adjusted so that 
the picture being broadcast agrees in qual- 
ity with the picture coming fi^om the con- 
trol I'oom. This outline^ of course, teUs onlj' 
part o£ tlie work of operating the station. 



The aveiage range of a television tt‘ans- 
mitter is from 50 to 80 miles, although pic- 
tures aie sometimes received as far as 150 
miles from a transmitter. The short range 
is due to the ultra high frequencies used 
for television. The ultra short Vvaves travel 
ill straight lines and in theory are limited 
to the transmitter’s optical horizon. 

Actually, some I’eceivlng stations that ai^c 
beyond the optical horizon or that arc 



Mobil# l#l#v)iion unit mounft camorai on top of truck and beomi piclura to main IronTmiltar for broadcoil 
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Teftling O laleYrlidil r4C4lv«r by 
mesni of Q fi^nal genararor 
end a mthode ray e*eilte9reph 
in labtirolory ot if alien W 4 XYZ 



ceiving scr&en. 

Motion pioluref, stage 
p 1 a y spot news and 
sports events, and educa- 
tional sight -arid -sound 
features are some of the 
things that television can 
put on the air. It won't be 
long, now, before you will 
be watching these pro- 
grams on the screen of 
yoiu- home receiver. 



blanked olF from the transmitter by int 
vening hills scimettmes receive satisfact 
pictures. These exceptions suggest t 
methods may be found by which the range 
and ^'^covevage*^ of transmitters can be in- 
creased, In the future it may be 
tJonal networks of television stations 
be hooked up through relay stations ort>y 
co-axial cables, each transmitter then ra- 
diating the same program to receivers in. 
its adjacent tenitory. 

Dil'CCtionah two- element receiving an- 
tennas are used for receiving greatest sig- 



nal strength. Because of their optical qual- 
tele vision waves are frequently rcllcet- 
>m the surface of an obstruction. Thus 
living station near the foot of a moun- 
sometimes gets its best picture when 
ihe directional antenna is lujned so as to 
pick up the ultra short waves that are being 
reflected from the mountainside. A similar 
phenomenon sometimes causes the televi- 
sion picture on the screen of a I'ccdvcr to 
suddenly increase in brilliance when an 
airplane is flying overhead. This is because 
the surfaces of the aiix:raft reflect the 
waves down to the re- 
ceiving antenna. Occa- 
sionally a passing airplane 
causes a ^'negative" pic- 
ture to show on the rc- 
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Giant Fan Drives Nazi Torpedo-Proof Barge 




p^aliCHd by iht thallow drdfl from tor^icfovtr twirt-hullid bdrg* prpvni vuLmroble le bomb^ 



Thinking to outwit Allied toi'pedo crafty 
the Nazis have resorted to the use of giant, 
twin- hulled barges for over- water rein* 
forcement of their armies. These 80 - foot 
craft are of such shallow draft that they arc 
fairly immijne to torpedo attack. But their 
size and relalively slow speed tnakes them 
'^sitting ducks’* for bombing or strafing at- 
tack by United Nations airmen. Carrying 



Mechanical Crab Maps Course for Student 



a brge number of fully equipped soldiers, 
Ihe German barges can skim over e::- 
ti'omely shallow water. To avoid the dan- 
ger of fouling a propeller on the bottom, 
the ei^aft arc driven by a giant airscrew, 
set in the bow. These big props are housed 
in a framework to prevent accident to ihe 
crews, inci^easing their resemblance to an 
ovei'sized electric fan, 

'^ 3 / 

fews 




Navy crews for lighter- 
than-air craft, the famil- 
ial' blimps that are one of 
Uncle Sam’s answers to 
the submarine mcnacCj^ 
are trained at an eastern 
field in a dummy gondola. 
Equipped much as is the 
gondola of a patrol blimp, 
the cab is set up under Uie 
watcliful eye of an m- 
struclor, ivho communi- 
cates with the student pi- 
lots by radio. Progress 
of their *'flight'^ is chocked 
by a mechanical crab, a 
device that reveals how 
accurately the crewnnen 
keep to their coui'se* 



flln disembarking from 
troopships, American sol- 
diers move off at the rate 
of 40 a minute. 




''Cfcib" on tabEa by inUruttor, Isfl, teUi if bliinp trew 
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TO A GNAT'S EYEBROW! 



By. Jam es Colvin 

THE precision engineer there is no such woixl as '^al- 
^ most.” II a TTieasuremeiit isn^t dead right* dead wrong, 
^‘Right'^ might mean a spinning top of a gyro-compass, 
whirling G,000 times a minute, yet so delicately balanced that 
a nickel will stand edgewise on its sarfaeej or bearings so 
smooth they might never show wear. 



Te g prttcl-iion 4n{|inA*r, litlU 
riimgi heve bkg Cfimpufii- 

|gr al Wrighi enginfr plan I ma^ 
niflai iriiasa oif a ciiHing too! 



Wrong” might mean 
that same gyro-tompHs 
thrown off balance by tht 
weight of a fingerprint; or 
a bearing spoiled by a 
speck of dgaj'ette ash. 

It is common for a sin- 
gle war device to undergo 
thousands of inspections, 
many of them to ten- 
thousandths of an inch* 
some to miUionths. Accu- 
racy is the secret weapon 
of America’s production 
lines^ 

An electronic eye can 
distinguish between 
2,000,000 different colors; 
an electrical ear can spot 
defects in shell fuse 
heads; robot fingers pre- 
cisely measure aircraft 
engine parts, assuring 
such close fits that vibra- 
tion and even wear may 
be almost eliminated; an 
aviator's “sixth sense” is 



5 !’' 



MoMnl for Ngvir 1.1 incli onlnirerafl gun i* for miirtHCOpic CiccuriKi#i by Wgj. li»gH aw** inipeiCl'art 
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supplied by ei device that 
deici mines whether a near- 
by thunder head contains 
electrical charges that might 
cause danger from lightning. 

Spokesmen at Chrysler, 
whose engineers developed 
the pj^OCCSS of ^‘superfinish- 
ing/" beJievp that if an en- 
gine is made of superfmished 
partS:, dimensionally accu- 
rate and properly fitted^ it 
should actually never wear 
out — provided it is kept 
properly oiled and clean. 



Super' finished bearings are vii“tually perfect 





L 

' < 


^ 

__ _l 





tf surfaces^ and the machining scratches re- 
maining may be reduced to a depth of loss 
than a millionth of an inch. Such parla require 
no '‘breaking-in^^; they are made to fit. 
Inspectors for one aircraft engine factory 
use a "profilomeler,” which can dislinguish 
between two surfaces varying in 
smoothne.ss by a millionth of an 
inch as readily as the hand can dis- 
tinguish between a window pane and 
a picket fence. It is a diamond- 
tipped dexdce which probes into 
scratches, its point having a contact 
area of only .UOOOtKJOOOS of a square 
inch. 

Tliere are 8,752 separate parts in 
a 14- cylinder aiipLane motor, and 
these inspectors must chock them 
all, often dealing In terms of mil- 
lionths of an inch. 

Supreme court over the accuracy 
of the gauges in daily use ai^e master 
gauge blocks, little chunks of highly 
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Spinning top of Sperry gyro-rcimpati produced 
by l>adsi whirli a1 A, COO revdlhfrioni «i mEnyl# 
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poUshed tool steel so aceurate, and 
con&equ^fiitly so subject to slight 
expansion or contraction by heat 
or coidt that they are used only in 
tempera iuies of exactly fi8 de^ees 
Fahrenheit- Under such condi^ 
tions Oiey are accurate to within 
two-milliontha of an inch. The 
120, ODD other gauges are from time 
to time checked against the master 
blocks to guarantee their contin- 
ued accuracy- 

Sometimes inspectors use mir- 
rors. Sometimes they magnetia^e 
a part and “painV^ on a coating of 
oil and iron oxide powder; the 
powder will cluster around and 
outline any surface flaw. They 
may use a spectroscope to analyze 
a carload of sand or a fine pile of 
radio -iube filaments. 

Westinghouse uses mirrors and 
magnifying lenses in a ^'compara- 
tor*^ to speed the inspection of 
acorn-sized commutators that go 
into aircraft-radio dynamo tors. 
Tiny copper and mica strips^ only 
18 to 5D thousandths of an inch 
thick, must be exactly parallel or 
static will result. Inspectors for- 
merly toiled over them with mi- 
croscopes, but now the comparator 
magnifies the image of the com- 
mutator 22 limes and thi-owa its 
pictui’e on a glass screen. Besides 
endiiig eyestrain, the device sped 
production 20 percent and di-oppcd 
ihe number of rejected pat^s to 
one tenth of what it was. 

Westinghouse Electric Elevator 
Company manufact ures gun 
mounts carrying four rapid-fire 
antiaircraft guns, which were 
praised as "most effective” against 
Jap raiders at Pearl Harbor by 
Rear Admiral William R. Furlong^ 
commandant of the Navy Yard at 
the Hawaii base. 

Each l4^000-pouud gun mount 
must pivot freely on its revolving 
base to train streams of metal at 
enemy planes- — ^and they do> 
thanks to precision insured by 
4,8DD inspections. 

In the field of aiiplane design^ 
"flutter/' vibration that increases 
until such pa its as wings or tail 
surfaces aclUHlly fly off in the air, 
had always been an aeronautical 
mystery. 

As planes giew bigger and fast- 
er, it became evident that flutter 
would have to be licked before 
flight, and not after some test pilot 
untangled himself from his 'chute 



74 



POPULAR MECHANICS 









^d reported: "I was making abiSut 200 
when I felt the winijs stall to gOn*' 

Glenn L. Martin Comoaiiv engineers 
set up a vibration department, which 
designed '"electric eais^' to run flutter 
down to its various lurking places^ and 
eliminate it in thq design, FluUoi* ap- 
pearSj for example in a wing, when the 
vibration of the wing itself “gets togeth- 
er” with a part attached to it, say an 
aileron. When that happens, parts are 
pretty siue to fly olT the plane. 

What needed to be done was to chart 
the vibration of tlie wing and the parts 
connected with it, and predict at what 
speed they would ^^get together”^ — when 
their fj-equendes would a>me into fatal 
harmony. If that speed was well above 
any speed the plane Could possibly 
makCp then the wing was safe. 

The ^'Shake and Shudder Boys" were 
able to record the various vibrations on 
graphs^ which tell an engineer jusl what 
he needs to know about the danger of 
flutter in the model being tested. The 
technique was applied to the largest fly^ 
ing boat ever buill, the Marlin Mars. 

Sperry gy^ro-compossesj among man’s 
most intiicate tools, are meeting one of 
the war’s critical emergencies^ Axis 
magnetic mines were licked by fltting 
ships ^vith a demagnetizing belt^ but the 
belt also ended the reliability of mag- 
netic compass&s. Gy ]’ 0 - compasses were 
not afleet^, so ships plying mine-infest- 
ed waters clamored for them* 

Dodge Division of Chrysler Corpora - 
Jjorij in quantity^ production on the gyro- 
compass^ has found that cerlatn parts 
have “tolerances of nothing” — machin- 
ing must be exact to the hundred-thou- 
sandth of an inch. 

Heart of the Compass are the ^^spinning 
tops,” which appear to bc abi^lutely 
slatianaiy on die balancing line — you 
can^ in fact^ balance a nickel edgewise on 
them — yet a glance at the Indicalor 
shows they are spinning at some 6;,{>00 
revolutions a minute. 

The tops are suspended by strands of 
hair- thin wire, and after assembly the 
strands cannot bc touched, for Ihe mois- 
ture from a single fingerprint might 
cause rust affecting the weight or bal- 
ance of the cntii't sti^and. 

Far from being mere fussinessi or blind 
devotion to detail, precisjon of this sort 
pays off —in terms of tons of replacement 
parts that need never be made^ years of 
i^epair work that need never be spent j 
more tools for scrapping with less scrap 
metalr less production time, less of the 
taxpayers’ money. For precision is the 
deadly enemy of waste, and an invalu- 
able ally in total war. 



Allow^bli *m>r in (pacing of theifr QMr l^th is 

1/1O,CC0 inch, 1 -SO iKe Thie^n«Mi papif Ihit paqs 



''Heor na evi1“ ii rhe hepe o-f mip«clcrt nt St«w 0 rt^Warn«r 
plant, wKa con detecl by aor a daf«ct m shall fut# heads 
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Luminous Paint "Blazes’* Trail 
To Exits in Blackout 



Two pHot^raphij tek«n frsm wamn lh4w bow titorb«ri «n 

wotkmrt* armij, around dwr arid on Tomp, glaw diiring blAchaul 



the armed forces to improve the 
perfoTTTiance of radai- and to belter 
communieaUorts betw^een planes 
and ground stations. It also is used 
in transmiUing maps and 

reconnaissance photographs for it 
eliminates black spots and streaks 
on radio-transmitted pictuves. 
The device has small electronic 
tubes which automatically conti’ol 
the amount of static that can pass 
through the radio set and discrim- 
inate between static and the de- 
sLt^ed signal. It will be available 
for civilian radio sets after the waiv 

Coal'Fired Water 
Helps Keep Hoase Warm 

By connecting a coal- fired wa- 
ter heater to the heating boiler of 
his oil-fired heaUng system^ a^New 
Jersey home owner found he could 
Tceep well within his restricted 
fuel-oil ration and still keep hU 
house wanru Total cost of con- 
necting the coal heater to the boil- 
er was $575 contrasted with an c-S^ 
tunated $400-plus that he would 
have paid to convert his system Lo 
coal for the duration, and back to 
oil after the war. The water heat- 
er, fired three times a day^ main- 
tains the water in the heating sys- 
tem at about 105 degrees on the 
average w^inter day. Thus, the 
coal heater carries the base load 
of the system^ and the od-burning 
furnace is called upon only to 
boost the water temperature ad- 
ditionally when the outside tem- 
perature drops. 




Safety markers made of lumi- 
nous paint will guide war workers 
to exits in a Philadelphia pbn j; in 
case of sudden power failure or 
blackout. The markersp hardly 
noticeable in daylight, shine in the 
darkness and illuminate safety 
areas as well as exit doors and 
cor ridel's. Safety experts installed 
the markers in a campaign against 
Americans ^^seventh column” — 
cai^elessness that breeds accidents. 



StatlcNeutralizer for Radio 
Aids Radar Performance 



Perfect radio reception despite 
lightning storms and other dis- 
turbing dements is claimed for a 
radio static neutralizer developed 
in the Gwdyeai' Resear^Labora- . 

The neutralizer is used by Cecil h^aier offoche^ to oil corritt hoino-liAailfig load 

dijCu 7t^. 
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Kit Helps Castaways Obtain Water From Fish 




With o fooipTM# filling kh 
thot is standard equipmsfit ofi 
lifebools, rpfit and orr- 
plaP0i of the A^my and Navyj 
caitaways can cateh fish far 
«alin^ Qrtd ''drinkFn^''. Fluid 
squt^jtpd from flesh of the fish 
pi'ovidcs drinking water, fce- 
seaman wearing cajinpacl 
kit which baaiti seven xix^s 
of liaes^ haoks, folding npt 



Following can^pl^re lel of in^ 
struct wriii pri<ri.lird on woEer- 
preof papEi-^. i^amefi (in top 
phalo) c,gp a Targe fiih into 
fiEets proparolory lo squeezing 
juicE from its fleik The cut 
pieces are pJoe^d in pgrous 
ciolh (above oE right) for r>ext 
operation. The dolh is then 
rolled ortd Iwiit^p forcing 
out natural iuk« into can 
(lower phofa). Thii fluid wSII 
help keep casEaways olive for 
weeks. Aside frE^m niBl and 
hookSi the kill contains small 
and deadly apgar, Salt is also 
induded.. Thg LIE was deveb 
oped by civFlkm fishermen who 
were inspired by stories of 
the sulferrrtg of men in rafli 
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Ihil monihi ^cp^Eor Mfijchonkb Mciguzinti j^iini Cflher 
publicatbns thraughoul* Ihe nati<an in paying Irlbule 
Tib Ameflca''s wsman war wark«r-i. lh# 

sondi of jobs nfn p*^forming lo Kelp fKe 
^re pklyred Ktr«. Many tbiie jabi, such ai 



In^cumotiVd iA]< ura normally mao's wqiL 

In Iwo youog ^omen ore putting fho finlihing 
lou^hfri po th« gib&i ooifr Q flying foptr^^ii on 
opePOtiOn ippnilor to that *howrt on the COVif *f thil 
mo-gazIn'B. TKa -girl at lha lathe (Q it machining portii 
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f«r and warkar lt% D makia^ adjnjih 

menti in Iho wh*al w#|| oF on Pnnir wing. Relen^bling 
niachine gunnertj- or# Ih# inipacIcrE in o b^nocolor 
o¥(#mb 1 y room. The woman lowirlng on engine 
Onto a block (F) ore learning fkill-i Ihol will relieve 



mnn, for miiitprjr Siirv]c». Inipeitting Kigh powar 
radio Irontmitli-ng lubeE (G], welding a pofl of tht 
exKouti (^-ftiern of a tralnifig plone [H), nweling (IL 
and job* like rolling a londing gear on^c- a final oi^ 
iembiy line (JL ore perfonned by polriolk womin. 
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Portable Grain-Loading Machine 
Made From Old Auto 




from ^*nondirectianal” steel. Or- 
dinal y steel has a “directionar' 
grain like wood^ and under the 
ti-emendous pressures retiuired to 
draw cartridge cases and bullet 
jackets from this metal, there is a 
tendency to crack along the grain 
lincSj or to di‘aw unevenly. Under 
the Western piocesSp ''non^diree- 
tional” steeh in which the grain 
docs not run in a single direction, 
produces smooth, even draws. In 
many cases* also, the same equip- 
ment used to di^aw brass cases can 
be adapted to the di-awLng of this 
steel- In the cold- draw method, 
cartridge cases and bullet jackets 
arc shaped by forcing metal 
through a successive series of dies. 
7 / 

Railroad Ticket Machine 
Makes Six- Second Sale 



End of the familiar ticket rack 
in raihoad ticket offices may he 
forecast by the “automutLcket 
machtne," instaited at a terminal 
of the Pennsvlvariia Railroad^ 
Though those now in use dispense^ 
only the five tickets most in de- 
mand locally, the machine can be 
designed to h£?ld up to two dozen 
types of tickets, and 4*000 of each 
type. Together with a change- 
rn^ing machine^ the automaticket 




Parti of eld form mochlntry and of thm di 
mta $ram-l»der {tOp)p picfurid whtiv 



A N orth Dak oia farmer took a 
long step toward solving the prob- 
lem of manpower shortage by de- 
vising a grain-loading machine 
out of old automobile parts. For a 
frame he used a Chevrolet axle, 
on which he mounted an Overland 
motorp connecting it to a radiator 
from a Whippet. By mounting an 
elevator from an old threshing 
machine separator, he completed 
a machine that w^ould load 250 
bushels of wheat in 20 rmnuteSr 
With it he can move several ihou- 
sand hu^els of grain a day, and he 
can take the loader into his field 
by lying it to the rear of his truck. 


Grainless Steel for shells 
Runs Through Die Easily 

With steel increasingly substi- 
tuted for brass in the production 
of niilitary eartridgeSi the Western 
Cartridge Company has turned 
over to the go\^rnment a patent 

for processing of ammunition p^ts 
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"Circus Tent” Airplane Hangar Buut in 12 Hours 

^ lT/ 




Canvat and ileal ara fha malariali frcm whith ihk portobifl, quickly apecled, cembaf-type hangar n fFiade 



Roof and walls nf a hangar for combat 
planes in forwai d ai-eas are made of canvas 
and are hoisted into place much as the 
circus crews hoist the “big tops.” With a 
steel framework that can be erected, it is 
claimed, by inexperienced men, the hangar 
provides u lightweight shelter for planes. 
It can bo readily camouflaged. With the 
framework in place, the canvas joof-waU 



Sections are spread on the ground across 
the building '‘floor” in their pi-oper loca- 
tions, and joined by lacing. Ropes hung 
from pulleys are attached to rings on the 
canvast and the big fabric is hoisted into 
place. First raising of the canvas in a han- 
gar 130 by 150 feet required eight minutes^ 
the whole erection job requiring 12 to 13 
hours for a crew of 90 to 100 men. 



"Taxi” Plane Trains Mechanics to Pilot Ships on 









Built of salvaged parts 
of Curtiss P-40 fighters, 
a two-piace plane that 
doesn't lly is used to train 
airxnvift mechanics to pi- 
lot ships on the ground. 
The plane has a rear 
cockpit w I ih duplicate 
controi.s, an huer-com- 
munlca(ions sysiem, and 
a tricycle Janriing gear 
that pL'O vents nosing overn 
The sjiecial trainc]' was 
built al the Afniv Air 
Force Techn S ua j T i 'a h i i n f ^ 
Command Sch ool al_Biif- 
falo. N. Y , 






dchanii: ivJth initruc^ar al kale controli prcporc-t fnr '-'tcikiiofl'' 



Rusty Tap water Leads Chemist to Formula for Pure Nifrocelliilose'^v^ 



In his search for i^tablc niti>x:ellulose, to 
be used in 5imokclcss powder that would 
keep its hitting power in any climate, a 
WestCTn Car tr [dec Co . chemist was guided 
to su^ess by a test-tube full of rusty wa- 
ter. Having run out of distilled water, he 
filled a test-tube from the water tap in the 
laboratory. Rust that had scaled off the 
pipes stained the container. However, he 
found that impure nitrocellulose — in wliich 
minute paiticles of sulphuric and nitric 
acids remained — when Irealec 
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water produced a more stable product than 
over before oblnined. He concluded that 
rust behaved like a dye^ Experiments with 
other dyes, of all shades of the rainbow, 
confirmed the idea. Certain dyes belong- 
ing to the chemical group of amines actu- 
ally chased the impurities out of the nitro- 
cellulose in the initial s^tages of manufac- 
ture. Discovery of the purified product led 
to the practice of manufacturing smokeless 
bail powder under water, at a rate five 
times faster than befoie. 
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Nat vpevd to Outrun unemy figKlurij but gum ta uutfi-ghl lh«m 
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<luiid» tbviaw} protect the Flying Fartrifti an combat mii-iiertt 



^HE good gremlins ride with the 
^ Boeing Flying Fortresses. 

They %vere with Lt . James Dief - 
fenderfer on his ^st mission io 
the Japanese j when his Fortress 
laid its eggs over Rabaul and then 
went into a power dive to escape 
the swarming Zeros. 

They were at 2^500 feet when 
the rear gunner yelled: ‘The left 
elevator’s goneJ” Then^ "My gosh^ 
so has the right one,'^ 

The control wheel was jerked 
from the .pilot’s hand and the big 
ship went into a nose dive. Dief- 
fenderfer couldn't budge the con- 
trols, Finally 'he and his co-pilot 
braced their feet against the in- 
strument panel and hauled back 
with every ounce of weight. Mi- 
raculously, the Fortress responded 
at 100 feet above the sea. Then 
they begaji a 500 mile flight with- 
out elevators to the home base^ 
where Dieffenderfer made a per- 
fect landing on gear that had been 
torn to shreds durittg the iakeofif. 
Climbing wearily from the plane, 
he reinarked: ‘T don^t believe it^ 

I must have had some good grem- 
lins wdth me/' 

The Fortresses are becoming a 
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legend. “ Y ankee DnndlcT” 
flagship of Bri jg, Gen, Ira 
Baker, led the hrst squad- 
ron of the Boeing B-17's 
over Occupied Europe on 
August 17, 1942. The ball 
luiTet gun nor of 
Tningham Blitricrieg” be- 
came the first American 
to siioot down a Nazi 
fighter. ''Euicher Shop*' 
dropped the first bombs. 
*'Butcher ShojsV^ bom- 
bardier tells the story: 

"I felt sort of ! tinny 
when I looked ahead and 
saw the ontLaircraft shells 
bursting. It gels you ma-d 
and you want to hit thom. 
The plane strelched out 
for a dead -duck bombing 
run, I began sighting. I 
aimed at the freight yards, 
stuck my head against the 
side of the plane and saw 
my bombs go down, I sa\y 
them go right through the 
yards and blow up freight 
cars and everything, 
*Buirii-eye, we got ^em 
dead!' 1 .shouted^ I was 
prelty ejceited and was 
yelling so much 1 forgot 
everything except that I 




nwoy F" ond daifef (if TNT 
-ip ill from Fai'lhBii hellivi in a 
pFflEif« paftarn cn 

F'O-rlTOii crawt pqridJiciliTC] their 
planci. (loft) won Hi 

firit ran&wh iit fh-p Philippinei 

Tram in g far crctioiii ip^qmft' Ein-% 
flrny fb«!ovi/) gunn«r$i wear high^ 
altilude e^iripmonl, qnd fire el 
ptiEnied largflif- ott lafty clifFi 
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had hit the center of the target. I guess 
everybody was sticking out their heads to 
see the bombs go down. We weren'^t paying 
any attention to the enemy at aJl, We 
bombed between the river and a bunch, of 
houses and didn^t destroy one house.” 

Then on Jan, 27, 13^3 * three waves of 
Boeing Flying Fortresses paid the first 
daylight visit to Germany and dropped 
calling cards at Wslholmshaven and Em- 
den, while Consolidated Lib- 
erators made siinultaneous 
diver sionarjr sweeps. The 
Fortress^ “Banshee,” was 
credited as the first U. S. plane 
to bomb Gemiany, 

The saga of the Fortresses 
is being written day after day 
in the skies over Italy and 
Tunisia, Germany and en- 
slaved Europe and the Pacific. 

"'Dry Martini” battled a fleet 
of Nazi fighters that ripped 
holes in her with cannon and 
machine gun shells, killed her 
pilot and blinded her co-pilotp 
but came home with other 
crewmen at the controls- 
'"Thumper” limped home 
alive with two engines out of 
action, her nose smashed^ an 
aileron damaged^ hydraulic 
system and instrument panel 
wn’ccked and a fire in the 
cockpit. 

No giant bomber can evade 
a fast fighter, but it can fight 



back. The Fortresses are 
built with the backbone 
□£ a skyscraper; they can 
take it, and give it back. 

'^Johnny Reb^s" bom- 
bardier recalls one busy 
day over the North Sea: 
"We were in the tail end 
of a Flying Fortress for- 
mation when we were 
jumped by about 25 
Focke-Wulf 190's and 
Mq.sserscbmS tt 109's at 
over 20, Out) feet. They set 
up a decoy out to our 
right. I was lying in this 
nose shooting at that 
when over the intercom- 
municating system I 
heai^d the waist gtmner 
shouts Tiere come three 
more from above!* I heal'd 
a thud in the pilot*s cabin 
and heard the pilot grunt 
and a,sk me to come up, 
Tlie Fortress never wa- 
vered from its course al- 
though it lagged behind 
the formation a little. In the cabin I found 
the pilot covered -with blood, his eyes 
glazed and his arm half tom off by the 
cannon shot which had killed the co-pilot. 
1 dragged the body of the co-pilot f^m his 
seat. It was a terrific job as 1 had no oxy- 
gen mask. I took his place. The? pilot^s 
oxygen ma.sk had been ripped away and 
he was fighting for breath. He motioned 
to take the ship down to 5,000 feet. I never 



Guariit nlwciy^ oteompen, hombEighli lecral af prtciilan bantbing 
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had floAvn a Forti esa be- 
fore, having been washed 
out at flying sehool and 
come back as a bojtibqr-^ 
dier. But some way we 
got down. We were near- 
ing England and I saw a 
flying field* Somehow, be- 
tween us> we got her dovTi 
without even a bouncer" 
"'Alexander the 
Swoose" was a famous 
B-17 that lived an en- 
chanted life in the Phil- 
ippines, Macassai- Straits, 
Java and Au.stralia. She 
has a sister in Enghnid, 
Miss SwoosCr Her pilot, 
Maj. J, W. Wilson^ re- 
ports one of her raids! 
“'Just after leaving the 
target, where we had 
dumped our bombs pre- 
cisely on the button, a 
gunner veiled: 'Here they 
come, skipper. Give ^em 
hell/ One FW-190 
streaked just over our 
forma lion and flashed by 
before we coidd get him, 
but ho got in a lucky one 
on GUI’ No, 4 outboard en^ 
gine, which started to 
stream smoke and Jlames. 
That flowed iis do\'^,Ti and 
the Jerries seemed to 
leave the other squadrons 
alone and swarm after us. 
Our boys kept shouting: 
'Heroes one at 4 o'clock! 
And another at 5 o^clock/ 
they came in — some 
within 40 yaids — the boys 
made such remarks as 'I 
could i>lay rummy with 
that one, he came so near,' 
and 'Wli eve's that fellow 
who told us they^d sit out 
at yards?' I smiled 
at the thought of the sign 
painted on one of our 
ships: 'If you can read this 
you’re too damn close.’ 
'*Most of them were 
Jerry's crack yellow- 
nosed fighters, like some 
they had in the Battle of 
B ]’itain^ so we knew we 
were up against his best. 
They dived out of the 
sun^ they spotted at once 
that a beam waistgun- 
nei’’s gun had ceased fir- 
ing and they were on him, 

I saw 15 of tliem lined up 
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MvtRUdod ''bundl«i for lfi« Ax.h** are in liert and lowh fibavfl. 

e«ldw, gliefui over o bullW^re, ihe bpipbnrdier lurni grin at navv 
gntor, mi0 oF whoi« inirrumenfij th« drift mnsttr, ii «»«ii ot tha right 
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Bluilt to laft— ForPfeK abave spjll efftr -a 

M?¥i«richmilt firufk il, a km ait &kk4a g fuiclog# in 
haJf. fiombardtarj lakat avef far bambing run 

we re5ac]ied the French cna-^t a few MElOG's 
joined in. We saw our fii'sl Spitfire when 
well over the ClianneL 

"■All five of our squadron got b;-]ck. Miss 
Swooae made ck lucky landing. One ol her 
Linclerca]^]'iage th'cs was punctured flat, by 
bullets and we didn’t know it. The dam- 
age<l engine was charred out, tind lllO pro™ 
peJJer dE'opped ofT. We fought the fu e witli 
an extinguisher, but it burned all the way 
home.'® 

i^n other iiumortal B-17+ Werewolf^ Jlut- 
U-^red home froin Brest <>n one engine wMth 
□]ily Us pilot, Lt Ge orge J. O xrider, still 
aboard. The rest had bcultxl out on his 
orders only after he promised to folloT.v 
them out, Then he stuck^ A trnmendou-S 
burst of Hak !iud knocked out No. 4 engine. 
Number 3 quit over the Channel. Number 
1 coughed and died over the English coast 
when an oil line was severed r Meanwhile 
the top turret gunner parachuted into the 
aiTfns of a farmer who thought he was a 
Gei'man and marched him to a police sta- 
tion. Another landed on a mountainside in 



overhead al one time. Another pilot said 
he counted 30. We pumped plenty into 
themj and saw several go down in flames 
and others disappear in .smoke* The w^eird- 
est sight was a dead man's plane that sailed 
down just across our nose. It must have 
been flying itself, because 
we saw^ right through the 
cabin and there was no 
sign of a pilot. He®d evi- 
dcntly been hit and 
slumped. We gave him 
some more and he went 
on down. 

“Vibrations from the 
increased re volutions of 
ooi^ throe good engines 
were shaking Us alarm- 
ingly, Besides^ a 100- 
mile - an ™ hour headwind 
slowed us Up. We were 
losing height.^ and when 



^ltf« in Q fithbowr' ii dti- 
liny of Fortrtf. boHy gunn.n, 
who twins lurrot Is moet aHmlc 
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his barti feet, the snap of the parachuto 
having tlii own off his shoes. The ball tur- 
ret gunner came down in a flock of sheep. 
Another was rescued by a young girl w-ho 
insisied that he ride to a village on her 
pony, which slie led, Tlie radio operator 
was cornered by a lad who drew r big knife 
and threatened him until convinced the 
Yank was not a Naati, As the bombardier 
jumped, he shouled to the navigator: ^'Don’t 
forget our date in town tonightf"' They 
kept ih Lieutenant Oxrider broke his 
promise to bail Out, headed for a likely field 
but found childi'cn playing in it, spied a 
garden and landed with only slight dam- 
age. Werewolf lived to fight again. 

One of the most remarkable tributes to 
American engineering skill and Yankee 
airmen’s courage was the survival of a 
Foi'trcss that collided with a Messcrschmitl 
109 over Africa. The Forf s fuselage n as 
ripped in half, h-om top turret to floor, 
about 30 feet fonvard of the taiL Sgt. Sam 
Sarpolus, the tail gunner^ sat there or- 
phaned in the nearly severed laLl although 
the ship tlir eaten cd to break in two at any 
moment. 

''The Messerschmitt came at us head- 
on,” related Sergeant SaE^jolus^ “and the 
bombardier apparently killed the Geiman 
with a burst from his .50 -caliber gun. The 
ME just scraped the top turret, then its 
wing cut into the fuselage, scraping off the 
top for ten feet, then biting downward 
clear to the floor of the Fortress^ before 
snapping off. I saw' it falling without a 
wing. I crawded back and saw a piece of 
the Messersch mitt's wing was imbedded in 
the plane. I didn’t see anyone bailing out, 
and I didn’t want to be the first so I went 
back to my post.” 

With the tail wobbling as if made of rub- 
ber, Lt. Kenneth Braggs brought the plane 
down to a peitect Jan a mg. An engineer 
looked at it and said: “According to our 
flgu^es^ a ship hit like that can’t fly.’' 

Next day someone opened the door and 
the fuselage broke in half. 

The Portresses have been boring holes 
in t^Tijhoons over Munda and hedgehop- 
ping over blizzard-bound crags of Kiska, 
Sev<=nty-five feet over the Jap hangai' roofs 
is the safest height above Kiska. Wingtips 
nearly brush the walls of the pass that is 
the B-I7’s exit from that infested harbor. 
The boys inside the flying “armored car"' 
joke about mowing the tundi^a. Tl^e For- 
tresses come back with gaping holes and 
engines smoking, but they usually come 
back. 

Heroes aj'e made in the cramped quarters 
of the ball tunct beneath the fuselage, 
where the gunner tastes life in a goldfish 
bowl. That is the oflice of Sergt. Maynard 

(Contfruied 1^ p^ge 1^) 



Rotating Food Dehydrator 



Works ^^S-Hour Shift” 




D«hy«ircil<9r'l l^vdvins! fhs^lvei an haial#d Al«elfleaSly 



Dehydration of food is complete in from 
eight to nine hours in a cabinet the size of 
a refrigerator developed hv-^\ .T - 

Kansas City manufacturer, for home use. 
Rotating shelves carry the food^ with elec- 
tric rays supplying heat from one side of 
the cabinet. One motor turns the rod on 
which the shelves are hung, and another 
operates a fan to provide the needed cii'cu- 
lation of air. In one test, 16 pounds of spin- 
ach. carrots, rhubarb, celei-y^ apples, tur- 
nips and beets were reduced to four pounds 
of bulk by removal of moisture. 





7/i^y 



Army Doctors Use Parachutes 
To Reach Wounded at Front 



British medical uni Is are dropped by 
pai'achute to attend the wounded in ad- 
vance lines of action. In the Tunisian cam- 
paign one unit consisting of 10 men, in- 
cluding a surgeon lieutenant, was dropped 
close to the battlefield to attend 163 wound- 
ed men. Pi-ompt medical attention saved 
the lives of all but one man. The a u -borne 
units carry full dressing station equipment, 
operating apparatus and instruments, an- 
Cslheticst medicines and dressings. Undci' 
normal conditions the gioup can assemble 
its operating equipment within 10 minutes 
of landing. The “para-doctors”^ carry med- 
ical supplies and food to last sev^eral days. 
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Feed Isolated 



Naii. hinged haldli reliant far Ibvlii-^Bd traapf 

Na^ troops under siege and cut off from 
supplies, as were thosQ at Stalingrad^ may 
be supplied with fond for a time by air^ 
Though use gf parachutes to drop food has 
tong been used by virtually all armies, the 
Nazis introduced an innovation by pack- 
ing the food in a container resembling a 
bomb. This in turn was attached to a par- 
achutep and dropped into the German lines 
by planes, 

— — — // 

Tiny Machine Gun Packs Punch 
Of 450 Rounds Per Minute 

It w&ighs I'Css than nine pounds iind is 
small enough lo be carried in an ordinary 
brief case — the Army's new M-3 sub- 
machine gun. The .45 caliber weapon can 
fire 450 rounds per minute. During one 
test 49,600 rounds were fired with a single 



Firmg midgsl tnochine gun ihol fill in 



Enemy Parachute "Bombs” 



gun and its accuracy appeared to improve, 
rather than decrease^ with use. This sturdy 
weapon has proved effective in battle and 
amphibious troops have found that rain 
and even a dunking in sea water do not 
hurt the gun. It was developed by the 
Ord nance Depar tm on t, Army S e r vice 
Forces, cosls only half as much as the older 
type Thompson sub- machine gun, and 
weighs three pounds less. 



Polaraid Glasses and 






shield 



Replace Hood in Blind Flying 



Black canvas hoods to cover the cockpit 
of a plane used in teaching blind flying 
have been replaced at southern army air 
fields by polarizing goggles and a polaris- 
ing Tvlndslueld, Formerly the student's 
cockpit was covered with a hood, and the 
instructor in the rear cockpit could see 
only one side of the plane^ wnth his view 
ahead completely shut off- With the new 
system^ the student is fitted wdth a paii' of 
green polarizing goggles. The optically 
ground lenses allow him to see instruments 
and the cockpit Interior plainly* With a 




Pderiiing pticI ibnt "bbtic quK' IhP tiictprt 

red Polaroid celluloid screen placed over 
the cockpit cover he can see nothing out- 
side the plane. In the rear cockpit the in- 
structor, who does not wear goggles, can 
see clearly through the cellutoid to avert 
crashes or bad landings^ if the student is 
in danger of them. 



CW rite lo the firms listed in tlie Wliere- 
to -Buy -It index, to learn more about 
products described in this magazine. Say 
You Saw It in Popular Mechanics^ 
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WALL 

DESK 



By Benjamin Nielsen 

Y\7ITH its broken- arch-and- urn design^ 
^ ^ this nniiTor-froTit wall desk is an at- 
Iractivo piece o£ furniture that is particu- 
lai'ly adapted to the limited space in small 
homes or apartments. Having ample ca- 
pacity for ordinary family use, the desk can 
be made from any wood, but preferably 
haidw^ood such as walnut or mahogany. 

Fig. 1 shows how corners of the body are 
fitted together wUh strong splined joints^ 
the door comers being assembled with 



double splines for maximum strength as in 
Fig, 4. In selecting material for the splines, 
it^s a good idea to choose a w'ood that is 
slightJy lighter colored than that of the 
door go that the end grain of the splines 
will finish very nearly the same color as 
the surrounding stocky thus making the 
end grain less noticeable. After completing 
a full-size pattern of the broken-arch de- 
sigOT Fig. 3, it is transferred to a piece of 
stiaight- grained slock and bandsawed to 
shape. Turning of the urn- shaped fmial is 
next, and this should include a tenon on 
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the lower end to facilitate mcmnting 
in the top frame member. Frame 
pieces that make up the door are 
rabbeted to take the mirror and a 
piece of tempered hard-pressed 
board which serves as a writing sur- 
face. The exact width of the front 
rabbet depends upon the thickness 
of the particular miiror used. Also^ 
grooves ai e cut in the frame pieces 
to take L-shaped retaining strips 
which hold the min'or in place. These 
should be a tight fit so they can be 
pressed or tapped into the grooves 
as shown in Fig. 5. 

Before gluing up tho bndy frame^ 
both sides and ends are rabbeted to 
lake the back, which can also be cut 
from hard-pressed boai-^d. This 
ivih, of course, have to be painted 
ti? match before it is glued and 
screwed in place^ Then grooves 
are cut for partitions and shelv^ea^ 
arranged as detailed in Fig. a. 
When the frame has been assem- 
bled, all letter and pencil rack 
pieces are glued in position, after 
which the remaining purl i lions 
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and ahtdves Can be fitted carefully and 
glued in their respective places^ 

For the drawer front, Fig, 6j a piece of 
wood with atti'active grain shoxild be se- 
lected, cut Vs in. overside and glued to a 
piece of waste stock so tl^at it can be 
mounted on a lathe faceplate. This makes 
it an easy matter to tui'n a recess in the 
drawer front to provide a neat, flush- type 
pull. After the draivcr has been completed, 
edges of the front are sanded down until a 
neat bt is obtained without sticking. Be- 
fore attaching the door and back perma- 
ncntly^ all surfaces of the desk should be 
sanded thoroughly and given two coats of 
shellac, sanding lightly between coats. A 
continuous hinge is best for supporLing the 
door, or three or four small butt hinges 
meiy be used. In mounting the completed 
desk on a. wall with two log bolls, it’s impor- 
tant to locate the bolts directly over studs. 




Handy Gouge Cuts on Pull Stroke and Is Easy to Control 



Cutting on the pull stroke, this hook- 
shapod gouge was made especially for 
working close to thi^ ends of grooves with- 
out reversing the work or opera tear's posi- 
tion. AUhough the original blade was 




formed fj-om a piece of tool steck an old 
screwdriver would do as well. Tlie end 
w’as healed and forged flatH after u'hich the 
tip w'as given a slight cross curve- Then 
the blade was agaiii healed and bent to 
form the hook, witli the concave sui'face 
inwaid. Hardening consisted of heating 
the steel to cherry redness and quenching 
jji fiBlt Water, follciwed by rehcatiiig to a 
reddish-brown hue and quenching in wa^ 
ter to temper it. Grinding and honing the 
culUng edge, after fitting the tool with a 
suitable handle, completed the 30b. 

“Walter E, Burton^ Akron, Ohio. 



([When waxed paper is used to wrap sand- 
wiches, cake, etc., for lunch boxes, o-r for 
other pui-poses where it is desirable to ex- 
clude as much air as possible^ you can seal 
the package with a hot knife. Merely heat 
an old knife or other piece of flat metal and 
run it over the seams of the paper. 
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Wood Ticks Removed From Dog 
With Lighted Cigarette 



CIOAREITE 



WOODEN 

SOX 



As the danger of poisonous infection 
from ihc bite of a wood tick i;s due to its 
being pulled away so that the head of the 
insoct remains in the animars flesh, one 
hunter uses the following method of re- 
moving ticks to avoid this trouble: The 
liglUcd end of a cigarette is touched to the 
x'ear portion of the tick^s body whieh causes 
the insect instantly to removo its head from 
the small hole that it has made in the dog s 
skin, tlms making the tick easy to remove. 



Concrete Mold of Boat Propeller 
Simpltfies Straightening It 

Tf you are unfortunate enough to bend or 
badly dent the propeller on your boat, the 
job of straightening it will be greatb' sim- 
plifiod if you have a mold of the propeller 



lo use as a gauge. Before the propeller has 
been damaged, take an impi^ession of it in 
fresh concrete. To do this, fill a box with 
concrete as indicated and then press the 
propeller into Ji, When dry, the impression 
will he permanent, and will enable you to 
j’Cturn the propeller to its originxil shape 
with a wooden mallet. 



Slip-On Cover ior Hot Handles 




A cover made 
by stitching sev- 
eral thicknesses of 
heavy muslin to- 
gether so that one 
end is left open 
will save you 
many burned 
hands \vhen using 
spoons or cooking 
utensils over a 
stove w^here the 
handles are likely 
to become vej’y 
hot. It takes only 
a few min u leg to make two or three covers 
□f difreient sizes that will fit your pans and 
spoons used in cooking. 



Brush to Clean Have Gutters 
Before Painting Them 






disks and shape 
them to fit the 



The usually dif- 
ficult job of clean- 
ing eave gutters 
boforc painting 
them can be sim- 
plified by using a 
conecUy shaped 
brush of screen 
wire. To make the 
brush, cut several 



contour or the 
gutter. Then 
clamp them between a couple of nuts and 
washei's on the tb l eaded end of a long bolb 
which serves as a handle. 



Warm Air Forced Into Cold Room 
By Setting Fan on Floor 

After atlemptlt^g 'Without success to force 
warm air into a cold room by placing a fan 
near the top of a doorway, I set the fan on 
the floor, facing it into the warm room. In 
three minute.s, the cold room was very 
comfortable^ as heavy ^ cold air near the 
floor proved easier to mcpvc in greater vol- 
ume, which caused warm air near the ceil- 
ing to circulate through the top of the door 
and raise the temperature quickly. 

— A. Cooke, Everett, "Wash^ 
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PtYWOQDi, 

CREEM 






yfMQW 



X 

NOTCH 



!4' X ilT' 
DO^E!-t 



!4~ DOWEL 
3 LOKG 



V X 4ii" WHEEL 



V’ SCHJAftES 



NATURAL 

WOOD 



YELLOW 



V* ^TOC K 



fiOPE TAIL 
Glued in 



BLACK 



FLGUHES 

SHOCK 



SCREW EYE 



ORANGE 



NATURAL 

WOOD 



HOOFS SlOnED 
FOR X 
WHEELS 



ALACK 



VfUOW 



YFILOW 



Small children will have no end of fun 
with this brightly colored donkey cart 
uith its Ihiee intBrchangeahle drivers. If 
desired, the various pails can be cut in du- 
plicate or triplicate so that two or tlisree 
toys for gifts can be made almost as quick- 
ly as one. After cutting and assembling the 
body pails of the cart as shown in the up- 
per detail^ glue the dowel axles for the 
wheels into holes drilled horizontally 
tiu'ough the edges of the body bottom* 



Then jigsaw the donkey and figuros of the 
three drivers, and pivot the donkey l>e- 
tiveen the dowel thills or shafts of Ihe cart 
with a small nail driven tlii'ough near the 
ends of the thilb. Put a small screw eye 
under the donkey chin for aUaching a 
tow string, sot one of the diivers in a notch 
cut in the upper edge of the cart front 
and you arc ready for a drive. A suggested 
color scheme Is given in the details. 

' — R, Xj. Fijiiiill, Los AngeleSp Calif, 



Loose Hub Caps on Car Wheels Tightened to Stop Rattling 



If the retaining flange on the huh cap of a car becomes T,vorn 
or sprung so that it does not fit tightly and causes a ratller you 
can reshape it easily. First, saw or turn a disk from a block of 
2 -in. hardwood so the edges are tapered slightly. The upper 
surface of the disk should be just slightly larger in diameter 
than the flange* Place the huh cap inside up in a box of sand 
and then set ihe wood dbk over the flange wUh the narrowest 
surface down and stilke it a few blow’s w^ith a hammer. Tills 
whll drive the disk into the flange, spi^ading it to its original 
shape. The sand prevents marring or denting the plated side. 




TAPfHED 
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HOME 



1. fiy losing cha^y Isn-rlt?^ 

miFfenir i-v^eei ale., gn a gglvcniccd' 
wmdow icreen hAf^p^- Ingridpriny, lh«y 

cen br StPitIche-d fn Ihgir Qrigiiiq-E ihcipa 

os-curolely and pinned wilh irAail rkaWi 
while drying. 3. Te- avald leouping and 
poliihing Ihe iniide cf an glumEeturri 
coffoa mcilfer, )usi dreiip t 2 f<-w nppl^ 
p««lii^gi in Ihe \-awtf pear^, rhM £l wilK 
woter and iimni«r Igr hplF qu hcur 



WINDOW 

SCREEN 



aioocs ahach^q 
WITH SCREWS f R&M 
BACK 



3^ Art unui-L±al lo-iJ-Eh uf naYpLty it 
addfd lo Cl cheit of dfowj^-ri in a 
child '» room by dimply iBtling El wilh 
olp-Hgbc-t bloc hi to lErve as dro-wer 
pglJi gnd (pall Ihe child'i norvtE. 4. 
Ypy'll bn *vrpri(ad havi quickly bfo- 
kcA glpii tur\ be picked up if a 
plaea of Fraiib bpeod H wgdded ii> 
□ ifncill bprl Pnd usad gji -(Kown 



RRcAD 



e»QK£N 

GLASS 



CANOLESTIrCK 



TACK 



9. Indegd of hpbtilirig IndividuoUy many <glglL|ot 
dT jelly coniaming the lame flavor, 1h« ]an 

in o bajc and^ place one label an ihe autildeL 
Thit not only iav«s tima^ bul being 1fi a boic, tbo 
foMi win he prefeeled frgin dus-r. &, If you ha ye 

Ifcuble keeping thir ecitd^ea af ynqr tnbli cenier- 
piece fpom lipping In thelf ha1dc/i, o -cardboard 
diik wedged inie the locker la hold p rhumblock 
will keep them standing v^rfieplly 
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iGONrt^ 



IIOUID WAX 



DftOP ^ 
. CgflD 



^ STBOr4C 
RUeBER BAND 
' QH STRrhB 



7. T? Qfi ironing boord i^eirrol]^ ^gointir Eho weill 
aF n [;4'o-wded iToraiflt eJa^ 5 r, p north In ihn vn> 
epv^rred end of the board Ip pngoge an rmpsty thread 
^pool moufired on Ihp wp[( ap coffesficprtding heighi. 
fl. Airbough an oil sp^ay Ei ofEen- reccunniEndpd to 
ture squeaky bed ipiings^ thii coupes duU fg -coHoct 
on rhe ipringi r-opFJEy and inoy loii ihc bedding, 
KowgvQ-r, theie objettiont tori bp owercomo no^pt^y 
by Lining a ihin^ liquid wom fo attompliih th» soiinp 
purpaip, 9. A ffuir-jflf ruhbpr or ifrong rubber band 
looped around a drop tord provides □ and 

convenient means of tupporring if on o noil 



ADHfiSIVi 

TAK 



KITCHEN 

aocK 



CAflD TABLE 



vacuvm 

CUP 



10- By itklting on onJhflsive-tHp* poTnler to th( 
foti of youf liJcben c[ock ond Itien pfo-lgtling It 
rhp required nuniber of minules by folplmg The 
gio »$4 you'll not forgel when rl'i irme to remove 
a roast Of take from iho oven. 1 1* A lOreon-daot 
etjpeb of tht3 type shown malcei an excellent 
device to ho-Fd a cprdl'obi# securely agpinsf a 
wall in o compatl ctolho) iloset 



5OffEN-DO0fi 

CATCH 



QQtHSjMM 



Yom con Wcopid IpiIo rwi-l batfi Cpiickly 
On a nwlng mochlne, if thli pr«tt,-un tplndk 
Pi attached eenTrally lo the handwheeT qi. 
shawfi above. It cenililt of o vBciiMni cup 
attachtd fa q tbHieipirt, fhm end of tha 
yorn being h«td for winding liy pauEng It 
through the flol of tho clolhoifiin 
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S^quare Stick in Bench-Stop Hole 
Supports Magnifying Glass 




While filing a fine-tooth saw, or doing 
other work requiring the use of a magni- 
fying glass, you c&n have botli hands free 
by supporting the glajiS on a slick shaped 
to a snug, sliding fit in the hole for your 
bench stop- All you have to do is to drill 
a hole in the stick for the insertion of the 
handle of the nnagnifying glass. The stick 
can be I'ai^ed or lowered to adjust the focus^ 

Rattling of Wash Tub in Wind 
Prevented by Spool 

If you hang your 
wash tub on the 
outside wall of u 
building to dry 
and au" out, it can 
be prevetued frcni 
swaying in the 
wind and causing 
an annoying rattle 
by nailing an 
empty thread 
spool to the wall at one side of the tub. 
When doing this, swing the tub slightly to 
one side and attach the spool. This will 
assure that the tub rim i^csts firmly against 
the spool at all times. 

Replacing Oil and Gas Lines 
On Cars and Motorcycles 

"When it is necessary to install a new gas 
or oil line on a ear oi' motorcycle and the 
original line is not at hand, many ownei^ 
experience trouble in shaping the tubing, 
often resorting to the trial-and -error 
method of bending it into different shapes 
until the cori-ect fomi is obtained, Thi.s re- 
peated bending of the tubing often causes 



it to fracture. To avoid this, use a piece of 
wire, which can be bent easily, to get the 
desii'cd length and shape of line, and then 
bend the tubing to match the wire. 

— ^Ivan J. Stretten, Dets'oit, Mich. 



Maga^:ine Pages Torn Straight 
After Scoring With Clip 
Next time you 
want to remove a 
number of pages 
from magazines 
and a knife or pair 
of scissors are not 
at hand, just 
straighten one 
.side of a wire pa- 
per clip and use it 
as shown. Sharp 
edges on the ends of the^te clips scratch the 
paper in most magazines just enough so 
that it can be toiai easily without leaving 
jagged edges. — Don Brooks, Chicago. 

Coil Spring Holds Door Button 
And Prevents It Jarring Loose 

Doors on out- 
buildings that are 
held closed by 
wooden door but- 
tons are often 
opened by the 
wind because vi- 
bratlon of the door 
causes the button 
to turn. To avoid 
this, attach the 
button in the usual way but put a ^all 
coil compression spring under the head of 
the screvs'^ which holds the button in place. 
This keeps a constant pressure against the 
buUon so that slight vibration %vill not 
cause it to tui^n- 

— L. Schneider* Clinton, Mo. 

Screen Wire Is Good Sabsdtute 
For Abrasive Paper 

I have found 
that scrap pieces 
of screen wire 
save me a consld- 
erahle amount of 
sandpaper in 
rough - sanding 
turned work in a 
lathe. The wire is 
folded over to 
provide a strip an 
inch or so in width 
maimer as sandpaper, which, of course, 
must be used for the final smoothing. 

— G. E. Hendrickson, Argyle, Wis, 
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Neat Waste Basket Has Self-Locking Joints 




Neat design and plain lines^ besides 
novel method of assembly by means of in- 
terlocking comer joints^ make this waste 
basket an attractive piece of furniture as 
well as an interesting woodworking project* 
No glue, nails or screws are needed to as- 
semble the basket^ and only a hand or 
power Ecrollsaw is required to- make it. 
Although y 4 -iit. plywood was Used for the 
original basket, ’^in-in. hard-pressed board 
can be used if plywood is unavailable. The 
lower left-hand detail gives the shapes and 



FULL-SI ?E 
MrrtRNS OP 
IMTfRiDCKINO 
COfiHIRS 

size$ for the bottom and sides of the basket:^ 
and the lower right-hand detail shows full- 
size patterns for cutting the interlocking 
cornciiSH In assembling the basket, put the 
sides together firsts hut do not press the 
cojTiers together tightly. Insert the bottom 
piece from the top^. press it into place and 
then force the comers together firmly. 



. Nl- 
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Correctly Adjusted Burners 

By keeping the burners of your gas 
stov-Ct hot-water heater^ or other gas 
equipment adjusted to operate at peak ef- 
ficiency, you can keep your gas bills at a 
minimum. If your cooking utensils are 
blackened by soot, which results when the 
gas flame has a yellowish color, the burnei's 
are either dirty or the fuel mixture of gas 
and air is incorrectly proportioned. After 
you have cleaned the burners thoroughly, 
light the stove and adjust each air valve 



Keep Gas Bills at Mimmum 

separately. When the valve^ which is a 
thin, slotted metal disk, is rotated to admit 
more air, the flame will rise, have large 
blue cones in the center and become noisy. 
T^e most efficient adjustment is when the 
Bame bums fairly quiet and has small blue 
cones. Kemember too, in cookings that wa- 
ter gets no hotter than approximately 212 
deg, F., regardless of how hard it boils. So 
to save gas, keep the flame just high enough 
to boil the watern 
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Modelut^ FACE 



© ; 

TSAV — 



Sv-e haTr »i tucked In grmi>nd tdg# of bathing 
^ cap and thffi cover eyei cmd eyebrowt wilth imoll 
plee^i of Cigarette poper cooled wilh vaielTne 



GUI/lMEC?' 

PAPEft 

TAPE 



lldw the fficiu] feature}^ of ymir fTion{f!i 
or members of yoyr fiimily can be pre- 
sctit^ed inilcMniteLy in a plaster-of- 
paris cnsf> which can he tintc<l or left 
white and used as u v%-idl plaijue 



'"ptlE first step in making a plaster cast 
^ of tile face is to form a tray of cor- 
rugated cardboard like the one shown in 
Fig. CUttjrig the opeiling in it to frame 
the model's head and neck. This should 
fit the head rather snugly to retain the 
lk|nld plaster, although any error in cut- 
ting can be corrected later whth fill-in 
pieceft of cardboard held in place with 
tabs of tape. Kow^ wilh a bathing cap of 
the type shown pulled smoothly over the 
hair, and the model lying on a suitable 
niblOp begin covering the eyebrow's and 
eyelashes with small pieces of cigarette 
pnper coaled with vasFihne, smoothing 
them out. carefully with the finger tips as 
sliowTi in Fig. 2. Lf the model is a man^ 
his face should be closely shaven, and if 
eyebrows ai e quile bushy, modeling clay 
can be applied and Tnolded to the proper 
shape. A moustache can be treated in 
the &ame way. Next, place the tiay in 
position over the head as tn Pig. 3 and 
fasten it to the bathing cap with tabs of 
tape stuck here and there to the under- 
side of the tray. Finally, breathing tubes 
of rubber tubing or Isrge^size soda 
straw^s arc placed in the nostiils and cot- 
ton is filled in around the enda to ex- 
clude the plaster. The diameter of the 
tubes should be of a size to prevent dis-^ 
torting the natural shape of the nostrib. 
Have the model get accustomed to 
breathing through the tubes whth the 
mouth closed while you coat the face and 
neck lightly with cold cream* 

Everything is now in readiness to pout 
the mold. PJaster of parls is used to make 



V 









r 



lni«r| brauthinia i>£ip^r t}f riibbsiT in n^i- 

packing dmund i^-ndl*^ ibnd fcilln-n 

pburiii^ Itny wilFi tabi oi c«illulof« iapa 



Aftir WBirng irnct, and ti-alhing top wilh 

lo keep thq iftuld from odheilifig, JiSorl 134 ur- 
ing thfi plaff^r around the eyei, note and mouth 
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Ut PLASTER 






brttli the mold and the casting. Prepare the 
mixture m a pad, adciang the plaEter a lit lie 
at a time to cold wnler while stirring con- 
stant hut slow'Iy, to avoid air bubbles. 
As ihe mixture hardens very quickly upon 
reaching the consistency of thick cream, 
you will have to work fast in pouring. Cov- 
er the area around the nose first, being 
careful not to dislodge the breathing tubes, 
and then pour over the eyes. Flow the 
plaster thinly over all of the face at first to 
avoid flattening the features, and then 
gradually build up a thickness of about 1 
in.j Fig. 4. Just prior to pouring, the model 
should be instructed to “hold the pose” for 
5 or 10 minutes to give the plaster time to 
set. After a total elapsed time of 15 minutes 
or so, the tray and mold can be Ufted from 
the face as ^own in Fig, 5, Any imper- 
fections or cavities in the mold caused by 
air bubbles in the plaster should be filled 
in^ after which cardboard sides are added 



to the sides of the tray to support the mold 
in an inverted position for soaping the in- 
side and later filling with plaster. The 
soaping is done by applying lather from a 
cake of soap with a soft-^hair brush. 

Now, with a hanging \vire suspended 
flush in the mold as showm in Fig. 6^ the 
mold is filled with plaster level with the 
top. Here the plaster can be of a slightly 
thinner consistency to assure flowing into 
all crevices of the mold. After allowing the 
casting to harden overnight, the mold is 
chipped away as shown in Fig. 7. If you 
should accidentally cut into the casting 
with the chisel, the spots, if smalb can be 
made practically unnoticeable by filling 
with freshly mixed plaster. 
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Curved Yardstick Does Not Slip 
While Using It on Blackboard 




Annoyed by having a yardstick slip 
when using it as a straightedge to di'aw 
geometrical lines on a blackboard^ one 
school instructor warped the stick slightly 
by holding it in the steam from a teakettle. 
Forced flat against the board, the bowed 
stick clamped the ends securely so that 
slipping was practically eliminated. 



Cupboard-Door Hinges Shifted 
To Increase Their Life 

After noticing that the doors on our 
kitchen cupboards suddenly began to stick 
when closed^ I found that this was caused 
by the hinges wearing from considerable 
use. To remedy the trouble without buying 
new hinges or planing edges of the doors, 
1 simply removed the old hinges and put 
them on opposite doors. This required only 
a few minutes as new screw holes were not 
requii-ed* and the shift turned the hinges 
over so they again supported the doors as 
good as new ones. 

— Ernest M. Grose, Flint, Mich. 



slotted Nut Crimps Metal Point 
On Wooden Arrow Shaft 

To crimp metal 
points on wooden 
arrow shafts, se- 
lect a steel nut 
that will fit snugly 
over the shafts ^ot 
it on one side with 
a hack saw and 
then spread the 
nut so that it will 
slip over the metal 
point. By inserting 



the arrow shaft as shoivn and placing the 
nut on an anvil or other solid surface, the 
point can be crimped securely onto ^e 
shaft by striking the nut a couple of blows 
with a hammer. 



Old Spectacle Case Forms Shelf 
For Glasses in Workshop 

If you have a 
special pair of 
glasses to wear 
while working in 
the shopf this little 
shelf provides a 
safe and conven- 
ient place to keep 
them. It is made 
by cutting the 
ends off of an old 
spectacle case and 
attaching the case to a wooden bracket that 
can be screwed to the waU. When the 
glasses are not in use^ the lid is snapped 
down to keep out dust and protect the 
lenses from accidental breakage. 

Chart Figures Spaced Uniformly 
With Typewriter Scale 

In laying out cKai-ts or form letters to be 
miETieogt^aphedi, it*s handy to have your 
own scal^ to measure typewriter line and 
letter spacings so that a copy of the work 
can be spaced accurately before typing a 




stencil. To make a convenient scale for this 
puipose on a sheet of white paper, use the 
apostrophe for letter spacing. And, after 
turning the sheet, hit the period or under’- 
score key to lay off line spacings. India ink 
is then used to complete the scale markings 
after which it is glued onto a celluloid ruler 
or strip of metal A coat of colorless nail 
polish or clear shellac will protect the 
markings, — Allen Fiske, Chicago. 
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Slufdilf th& attraelivt fa^k al Ihe right 

prgyide^t pitiple f^-T an aiiortrtio^l of yauf 

favariti TTiQgptinii, whie.h are arrange-j itecitEy far 
quick HJet* 4 en (Tvcrcly b/ dropping them lit ihe 
fr-oLfghiL To get ci patlern of the icroMed 

sides, just mark off a of wrapping poper into 

]-ifi* squares and Ihen tranifer the design onto th?l 
squared paper freshond. &*for«- eulting the sides^ 
however, the-te pieces sholjid be groaved for the 
troughs and rabbeted to loke the hatk. The rock 
can be either painted or stained. Entureiting color 
combinnlion-s are produced by painting lh« Ireughs 
so Ifiey contrast shorply with the sldet ond back 



DOW£l 



EDfjf 



tfAOQ 



If flke a rack that takes a smolh 
«r amount of wall space, the one 
^hown obove will solve the problem 
wjlhoLrl tha necessity of purchasing 
eK pensive- materloTs fa make It. To 
□ ssgre e good fit when asiembFing 
the various porls, Ihe four uprights, 
which form the ends ond porlitiani, 
should be clamped together while 
baring the dowel holes and notching 
ihe edges to take Ihe front retoining 
sir ip end rear horizontal membef,. 
When the pieces ore sllll unattached, 
It's oisa a good Idea to land oil 
surface I i horoughlyj, roundlng^ the 
e^poied edges slighiJy to give a 
neat,, fintihed appearance 
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Hollow End of Bamboo Fish Pole 
Good Place to Store Fishhooks 




If you use 4 bamboo Hshing pole, the 
hoUow butt end is a safe place in which to 

carry extra fishhooks. Tho pole is cut off 
just above one of the jolntSp leaving a hol- 
low section to the next joint. Hooks of 
average sizes can be placed in this hollow 
portion where they are held by stopping 
the opening %vith a cork of suitable size^ 



Spider Favors for Hallow'een 

These realistic 
spider favors are 
good for a round 
of shudders at any 
Halloween party. 

A large black 
gumdrop forms 
the body and a 
baby -size one 
serves for the head. They are stuck to- 
gether with a piece of toothpick. The legs 
are 2 Vi -in. lengths of black pipe cleaners 
bent to a natural shape and pressed into 
the sides of the gumdrop body, 

Jig Prevents Splitting of Work 
When Planing End Grain 

woftif Unless backed 

with a piece of 
scrap stock 
clamped tightly 
against it„ a piece 
of wood being 
planed across the 
end often will split 
Tvhei'c the ply no 
runs od the edge. 
To overcome this 
trouble^ I use a 



backing jig of the type showni W'hich con- 
sists of a horizontal ^trip to which is 
screwed a vertical block. Splitting of this 
block is prevented by beveling the edge 
and driving a screw into it near the top. 
With boards up to B in. wide, an ordinary 
bench vise is sufficient to hold the jig in 
place, but where wider stock is planed^ a 
large C-clamp will also be needed to hold 
the jig againsit the edge of the work. 

— W. C. Wilhite, CarlinviHe, 111, 

Wood Handles for Small Tools 
From Seine Line Floats 

Wooden floats 
on the upper parts 
of fish seines to 
keep them from 
sinking to the bot- 
tom are ideal for 
use as handles on 
small tools such as 
files, chisels, etc. These floats have holes 
drilled lengthwise through their centers 
and arc easily adapted to use as handles 
by enlarging the holes to take tho t&ngs 
of the tools. 



Cellulose Tape Repairs Threads 
Of Fountain-Pen Barrel 

When the thi-eadls on a fountain pen are 
worn to a point where they no longer hold 
the cap in place securel>% I wrap a piece of 
cellulose tape around the threaded portion 
of the pen barred. Usually, this increases 
the diameter of the thi-eads just enough 
to make the cap fit tightly again. AIm, 
after the tape has been pressed into the 
thi'cad grooves by turniiig the cap on and 
oil several times, it is hardly noticeable. 

— Urban J, Doerger, Cincinnati, Ohio. 
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Inlay Strips in Letter Holder Reinforce Sides 




Miiple-slrip inlnys on this ill tractive walnut letter hold- 
er produce a pleasing cfniti-ast^ and also provide i-eiit- 
forcemeiit for the grooved sides. Const rue lion begins with 
a block of walnut by 31^ by 5^^ in. All sides and ends 
are squared carefully, after which saw cuts me made in 
ihe block as jnciiculed In Fig. 1. Then, maple strips are 
glued into these cuts^ Fig. 2. After the glue has dried, any edges; that project are 
sanded flush, and the block is grooved along the sides and across the ends as in Fig. 3. 
Next, the space for letters is bandsawed, and all surfaces sanded. Two coats of shellac, 
with a thorough rubbing down between coats, complete the holder. 



^UCCK 





Edges of Work Smoothed Quickly With This Sanding Block 



Made from scrap wood, this sanding 
block for smoothing the edges of flat work 
Is assembled in a few mmutes by nailing 
slotted blocks to a spacer, which is slightly 
wider than the thickness of the work. To 
insert a sheet of sandpaper^ slip it through 
the slots in the sides of the blocks, and fold 
the ends upward so they cau be held in 
place witli the hand. 



Life of Work Gloves Increased 

For garden work, I purchase a pair of 
men’s canvas gloves, apply a heavy coat 
of paint to the palms and finge^s^ then let 
them dry thoroughly, The backs remain 
soft, but the palms and fingers are water- 
proofed so the gloves wear longer and offer 
greater protection. 

— Mrs. G. H. Porchj Shamrock, Tex. 
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By Raymond J. Stan 

Public R«latian& Divtiion, 

Nutioncil Rifla Aifociclion 

O NLY two percent of the men enter- 
ing the armed services have any 
knowledge of how to handle a rifle prop- 
erly. How^ever, more than ninety per- 
cent will be issued a rifle of some sort, 
Miiitai'y and goverament leaders, there^ 
fore, are urging men within draft age 
to prepare for service by learning some- 
thing about the rifle Eind its use. When 
possible, prospective selectees should 
attend an approved National Rifle As- 
sociation Sm^l Arms Firing School, but, 
if that is impracticable, self -indoctrina- 
tion in shooting teiTns and m the funda- 
mental principles of marksmanship is 
next best. The pu^ose of this article is 
to provide such information with the 
help of illustrations from an ofTieial Na- 
tional Rifle Association training manual. 

if possible, get a ,23-caliber, boU-» 
action rifle of the kind shown in the 
illusUations. These are used by the 
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arm&d jjifrvicifs for basic training and are? 
more nearly tho miHtiiry lype. If it daej? 
not have a slings put qti one. The best typo 
of sights are the post front sight and the 
rear peep (or aperture) sight. An apertine 
front or a bead may be used hut avoid open 
rear sights, ujilcss nothing else is assailable. 
Shfioi at paper targets; that’s what they 
will leach you with in llie army. 

You may pi ^cticc either indoors or out- 
doors^ but In either case the range s^hould 
be about (55 ft, long. The distance from the 
fifing point to tho target sliould be 50 ft. 
You will need a space of 7 or S ft. behind 
tlie fuiiig point to enable you to stretch out 
comfortably in the prone position. K you 
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you pull the trigger. Never fasten a target 
to a tree; ricochet is dangerous* A gravel 
pit is a good place to shoot a .22 rifle, but 
do not shoot in a rock quarry unless you 
use a big mound of earth free of rocks as 
a bullet catcher. Wherever you shoot know 
exactly where your bullets stop and that 
they are completely stopped. In handling 
a rifle+ remember the following safety 
rules: 1 — Ti eat any gun as if it were loaded 
until you are personally certain that it is 
not loaded. 2— Always keep the bolt (or 
action) open except when ready to file. 
3 — Keep the muzzle pointed in a safe di- 
rection, 4 — -Know your gun and ammuni- 
tion- 5 — Be sure of your backstop. 6 — Be 
sure of your target. 

The principal parts of a rifle are $hown 
in Figr 4. IfCam the tei-ms and the function 
of each part. As guns are fundamentally 
the same, this knowledge vrill help you 
understand the functioning of any gun you 
may be issued in the ser\'ice. No matter 
what your combination of front and rear 
sights is, the principles of aiming are the 
same. Fig. 7 shows three types of sights 
and the correct method of aligning them 
with the bull^'s-eye. Look through the rear 
peep or notch sight and find the front post 
or aperture sight. Line up both exactly as 
shown and direct that line of aim upon 
the bull’s-eye. Since hits cannot be ex- 



fXOdiii04t 



have an artificial 
backstop this 
will require a 
space of 4 or 5 ft. 
behind the tar- 
getr Fig. 2 shows 
a safe backstop 
for an indoor 
range. It consists 
of a large packing box, 2 ft. wide^ fUlcd with 
sand and fine gravel. Make certain that 
windows and doorways at the target end 
of the room are fully protected with ^-in. 
soft steel plate or 3 -in. hardwood or yel-* 
low-pine planking. Doorways between the 
firing point and the target must be closed 
and locked from the inside when you ai'e 
shooting. If you are shooting outdoors, fed 
a hillside with not less than a 45-degi'ee 
slope and at least 20 ft. high. Then set up 
a target of the kind shown in Fig, 3, or you 
can use the indoor tai’get and bullet trap 
shown in Fig. 2. Clear aw^ay all rocks im- 
mediately behind the target, and if under- 
brush is heavy clear a space of 20 to 30 ft. 
on either side of and a good distance back 
of the target, as you don’t want a child or 
a dog bouncing out of the brush just as 
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pected unless the aim is correct^ 
this methf>d is highly impoi-tant. 

Stick to the bull's-eye target for 
basic work. Do not be disappoint- 
ed if your shots are not in the 
center of the buUVcyc, even with 
perfect aiiUj as it may be necessary 
to make some adjustments in the 
sights as will be explained in this 
articb> Never try to correct poor 
hits by aiming higher p lower or tcj 
either side but stick to the correct 
sight method as illustrated, mak- 
ing the proper adjustments on the 
sights if necessary. 

Good shooting posltiom are a 
matter of meohanics^ The idea is 
to hold the rifle barrel pointed to- 
ward the target during the tirnc 
necessary to fire a cartridge and 
to allow the bullet to travel the 
length of the barrel and emerge 
from the muzzle. In a cannon this is done 
by mDunting the barrel and action in a 
recoil mechanism on a rigid gun carriage. 
In rifle shooting you become the recoil 
mechanism and gun carriage* You have 
flexible muscles to absorb the recoil, and 
long, straight bones of your body to pro- 
vide the rigid support. Basic principles 
underlying all good shooting positions are 
first to let the bones carry the weight as 



much as possible without muscular effort, 
and second, to allow the flexible muscles 
to absorb the recoil 

In order to get almost complete bone sup- 
port to cai-i-y the weight without muscular 
effort, a gun sling is used in most posiiiom 
to tie together the rigid bones with a rigid 
brace. Fig. 6 shows eight steps to get into 
the sling correctb^ After loosening the 
sling from the parade position (sling tight 
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against stock) you draw the loop do\™ to 
about the trigger guard and refasten the 
hook a few holes from the end of the strap. 
Then you push the loops (keepers) up to- 
ward the upper swivel to form a big loop 
in the sling to take your amij. which must 
be put through the loop properly or the 
sling will twist and cut your wrist instead 
of providing the desired comfortable sup- 
port. To do this^ you rest the butt of the 
rifle on your right hip or thighs holding it 
with the right hand so that the sling is 
toward your left^ then hook the thumb of 
youi“ left hand into the loop^ turning your 
wrist toward the left so you can look 



through the loop. Push the left 
hand and arm through the loop past 
the elbow until the loop comes over 
— not on — the biceps muscle of the 
upper arm. You can locate the ex- 
act position by feeling the arm 
above the biceps^ which is the prop- 
er place for the loop to bear* The 
loop is tightened by sliding the 
keepers against the arm. After this 
you swing the left hand out toward 
the left, then back over Ihq fop of 
the shng to ^-asp the fore end of the 
rifle. The sling should be flat and 
Comfortable across the back of the 
wrist, giving a snug support. 

There are four standard shooting 
positions — pronOj which is the most 
accurate and which offers maxi- 
mum concealment and protection 
from enemy fire; sittings which is 
slightly less steady but higher, of- 
fering a better view of a target not 
clearly visible fix>Tn a prone posi- 
tion; kneeling, even less steady but 
higher and speedy to assume; and 
standing, which is the most difficult 
of all from the standpoint of aocu* 
racy but which affords quick fire 
and best visibility. Always assume 
the steadiest position possible w'ith- 
in the limits of available time and 
type of terrain. 

The prone position is shown in 
Fig* 1* The long bones of both arms 
are utilized to support the upper 
poriion of the body in a comfm-table 
position. The left arm forms a stur- 
dy V with the gun sling completing 
a rigid truss support similar to those 
used to support heavy bridges. 
Prom the front view you can see 
that the left arm is vertical beneath 
the rifle with the right arm forming 
approximately a 45-degree buttress 
support for the upper body. No 
muscular effort is required in this 
position* The sling, tying the bones 
together into a rigid support, does 
the work. Make sure the sling is tight 
enough to give that support. Note that the 
body is at an angle of about 30 degrees from 
the line of fire, that the legs are spread 
wide apart for stability and comfort and 
that the entire body is relaxed. 

In the sitting position, Fig. 5, note the 
similarity in the position of the shoulders, 
head and arms, to the prone position. The 
same fundamentals applyi the only differ- 
ence being that the elbows are supported 
by the knees rather than by the ground. 
Both the left elbow and kn&e must be di- 
rectly beneath the rifle to get solid bone 
support. Plant both heels solidly on the 
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ground su the can sup^ 
port the full weight of the 
rifle and the ai’ms as the 
body leans forward in a natural 
relaxed position. 

There are two common varia- 
tions of the kneeling position as 
shown in Figs. 8 and 9. If bone 
joints and muscles will allow Itp 
the low positiorip Fig. 8, is pre- 
ferred for its steadiness. Kote 
again the similarity to the prone 
position in the upper body ak 
though j unlike prone and sittingp 
the right elbow receives no sup- 
port. The left elbow and knee 
again are directly beneath the rifle* 

This position is similar to the high 
kneeling position., Fig, 9 , except 
that the shooter gits on the side of 
the right foot rather than the heel 
and tliat the left foot is somewhat extended. 
In the low position most of the weight of 
the body is suppoi ted by the right footp 
while in the high position it is distributed 
more equally between the right foot and 
lelt leg. 

The sling is not in in the illustration 
of the standing position, Fig, 10, and in this 
position neither arm receives any support p 
Thus more muscubr support is required. 
But, by complete lelaxation of the body, a 
comfortable stance^ and with the left ai'm 
and elbow still vortical beneath the l ifle^ 
and the right elbow at shoulder height, a 
fairly steady position can be reached. Do 
not be worried if the muzzle sways consid- 
erably. Continued training will reduce 
that sway to a point where all ghats will 
be well within the scoring rings. Although 
the sling can be used in this position, either 
as used in the other positions or as what 
is celled the “hasty” sling, stick to this 
fundamental method at first. Kemembei', 
in any position, remain relaxed and let the 
long bones and sling do the work of hold- 
ing the rifle as much as possible. Tlie gun 
should lie across the heel of the left hand 
and the fingers should not gr ip the stock. 

Assuming you ha%^e learned something 
of positions and know what to look for 
through your sights, you ai‘e almost ready 
to start shooting. But there are still a few 
seomingly minor but actually all-impor- 
tant points. Breathing is the first. While 
tightly tied up in the sling even a normal 
breath will cause a rising and falling of the 
chest which is iransmitted to the gun. To 



control this seesawing of tlie muzzle you 
must control brealhing duiing the mo- 
ments of ainung and squeezing the trigger 
and while the bullet is passing through the 
barrel. Simply take a breath or two just 
a little deeper than usual while settling 
your cheek fiiTnly against the comb of the 
stock in preparation for aiming. Let out a 
liUle of this air and hold the rest by closing 
your throat. Stay relaxed and hold this 
breath easily until the shot is well on its 
way to the target. This complete relaxa- 
tion, plus a comfortable position, also will 
eliminate any tendency of the pulse beat 
to be traiismitted to the gun. 

The U. S. Army training manual says, 
^^the difference between good shots and 
poor shots is measured in their ability to 
squeeze Ihe trigger properly.” Do every- 
thing else correctly, you still can. spoil the 
whole thing by the way you release the 
Irigger. There is only one correct way to 
“squeeze’^ the trigger — to increase tlic 
pressure so smoothly and steadily that you 
do not know exactly when Ihe rifle will 
Are. With the light hand gripping the small 
of the stock firmly (but not tightly) exert 
a steady, controlled pressure on the trig- 
ger, moving no hand muscles except those 
necc.ssary to crook the forefinger^ The 
mechanical reason for the ^ueeze is this: 
With the rifle held steadily in any position^ 
the sudden movement necessary to “jerk'* 
the trigger will move the sights out of line 
and cause a migg. Smooth, .'ileady pregsui e 
enables the shot to be fired and the bullet 
to clear the muzzle without any motion 
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that could cau£»o a poor shot. Apply that 
pressure and continue to apply it while the 
sight picture is perfect. As the gun moves 
slightly and you see that the sight picture 
is not quite right, hold the pressure you 
have but do not apply any more. Then as 
the gun moves back apply that same 
smooth prcssui'o. Continue to hold and 
squee2e+ hold and squeeze, until the gun 
is fired. And follow through— after the gun 
fires continue to hold the trigger back, 
concentrating on watching through the 
sights to see exactly where the rifle was 



pointing as the bullet left the 
muzzle^ 

In your shooting you may 
have found your shots to be 
groupLng consistently at a 
point not in the center of the 
buirs-cye. If the sight pic- 
ture, position, breathing, 
puhse and the other important 
factors w'cre righti it is prob- 
able that an adjustment of the 
Sjghls of your rifle is neccs*^ 
sary. Note, how'ever, that 
shots above, below^ and to ei- 
ther side of the bull's-eye in- 
dicate bad shooting habits, 
not bad sight adjustment. 
Sight adjustments can be 
made accurately only from a 
group of shots in relatively the 
same position on the target 
To make a simple sight cor- 
rection, determine the ap- 
proximate center of a group of 
at least three shots which are 
in relatively the same posi- 
tion. If, for instance, Ihe cen- 
ter of the shot group is low 
and to the right of the bull's- 
eye it is obvious that the 
sights will have to be adjusted 
so the shots will strike higher 
and to the left. Move the rear 
sight in the direction you want to move 
your hitSr Thus^ in the example above, you 
adjust the rear sight to move it toward the 
left and raise it until your shots are strik- 
ing in the center of the buHVeye. 

Practicing these fundamental principles 
underlying every type of shooting — mili- 
taiy> competitive or hunting — following 
the illustrations carefully, may not make 
you an expert rifleman, but will result in 
improved marksmanship, which will make 
your shooting more enjoyable and it cer- 
tainly will help you later in ihe sert^ice. 



Knife Aids in Holding Small Bolt While Starting the Nut 



Whenever you are doing some repair or 
assembly work singlchanded, and it is nec- 
essary to start a nut on a small bolt, which 
cannot be reached by your fingers to keep 
it from pushing out of the work as the nut 
is started, try the following: Pull the head 
of the bolt up against the back of the work 
snugly and then hold the blade of your 
pocketknile against the work and the 
threads of the bolt as indicated. In this 
way, you can prevent the bolt from push- 
ing out while turning on the nul When 
the latter reaches the knife blade remove 
the blade and place it in front of the nut 
while you turn up the latter tightly 




110 



POPULAR MECHANICS 



Electric Train Switches Closed Automatically 

Whether manually or 
electrically operatedp 
switches for toy electric 
trains require an opera- 
tor's attention to be sure 
that they are always in 
correct position to receive 
an approaching train. 

Howevei'p in the case of 
electrically operated 
switchcSp this constant 
vigilance can be avoided 
by fitting the track With 
metal clips and connect- 
ing them to the switch- 
operating mechanism as 
shown. When an engine 
passea over one of the 
clipSp momentary contact 
is made to close the 
switch automatically, The 
clips are thin brass^ tin or 
copper strips, bent to fit 
over the center rail from 
which they are insulated 
by pieces of siUt. The 
clips should be located a 
tram’s length from the 
switch so proper contact 
is made in plenty of timen 

Mousetrap Supplies "Firepower” for Simple Toy Cannon 

suitable barrel 15 turned^ bored and mount- 
ed so that the trap jaw sti'lkcs the center 
of it when sprung. Note that the barrel 
support is grooved to the same contour as 
the barrel and that it also is fitted with a 
metal or leather strap to aid in clamping 
the barrel in place after glue has been ap- 
plied. Where sides of the barrel are thick 
enough, small tacks can be driven through 
the clamp to help anchor it securely. Load- 
ing is accomplished quickly by setting the 
trap and inserting a shelb leaving the end 
of it project slightly as shown. Then the 
trigger is pressed to spring the trap and 
*'fire” the cannon. 

— Thomas M. Stradley, Jeffersonville, Ind. 



Increasing Berry-Bush Yield 

As fruiting canes of raspberry, black- 
berry and dewberry bushes die after they 
produce a crop, it's best to remove them 
soon after the berries are picked. Besides 
providing more room for young canes in 
the coming season^ this also pej^rnits addi- 
tional light to roach the bushes. And, in 
case disease or insects are present, remov- 
ing llie dead canes gi oa lly reduces the pos- 
sibility of new ones being infected. 
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In assembling this toy cannon , which 
uses sheUs cut from wooden dowels, you 
wonT have to worry about fitting a trigger 
and spring mechanism, as firepower is 
pi'ovided by an ordinary mousetrap. After 
screwing the trap to a solid wood base, a 
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Large Magnet Holds Stamp Pad 
On Shipping Clerk^s Desk 




When using a rubber stamp on packages 
in the shipping room, the irik pad can be 
held securely in place on the desk^ and yet 
be removed easily^ by using a magnet as 
shown. This is set into a couple of notches 
cut Into the edge of the desk so that the 
ends arc flush with the desk sui'face. When 
the pad is placed on top of the magnet in 
this position it wrill not be moved about by 
pressing the stamp against it for l einking. 

Linoleum Blocks Carved Easily 
When Heated Over Register 

Before starting to cut or carve a linoleum 
block for printing^ after the design has been 
transferred to the surface of the blocks hold 
it over a register or small flame several 
minutes, being careful not to let the flame 
touch the bnoleum. You \vill find that the 
material will be easier to cut when sbghtly 
worm as this has a softening effect on it 
—Reginald! W, Swinyard, Osw'ego^ N. Y. 



Tiny Model Parts Handled Easily 
With Bent-Pen Tool 

Bent as indteat" 
ed, an old pen- 
point serk'os as an 
excellent tool for 

r icking up and re- 
casing tiny 
wooden parts in 
assembling small 
airplane and ship 
models. The 
straight point is 
used to spear and 
hold the pieces, 
while releasing is 



accomplished quickly by tipping the holder 
back to rock on the bent point. Note that 
the amount of bend in the point can be 
changed to suit various sizes of model parts. 

Safe Laundry Tongs Assembled 
By Gluing Dowels in Balls 

A handy pair of 
tongs with which 
to lift hot clothes 
from a wash boiler 
or tub and feed 
them into a wring- 
er can be assem- 
bled in a few min- 
utes by drilling 
three wooden 
balls to take diort 
dowels as shown. 

Note that the iwo holes for dowels in one 
of the balls are drilled at a slight angle to 
give the tongs a spring action. a good 
idea to Lise resin- type waterproof glue. 



Wrist Watch Is Carried Safely 
In Spectacle Case 




To protect your wrist watch from being 
damaged when stored in a drawer or trav- 
eling bagj place it in a spectacle case with 
the strap ends extending over the edges. 
Closing the cover holds the watch and pro- 
tects it from heavier articles, which might 
crush the crystal and scratch the face. 



WRlfl POFULAft MECHANICS I 
Rhoden ar« paid ca*h for id*44 printed cn iheie 
pagei. Vou t*o may know of a fair«r 

or la*fler woy lo do lom* doily chore about the 
kome, form, »hop or garogt; on aid! la 

□ moleur photogroph«ri, modtl mokori, work- 

ihap fan»x cor hobbyitli^ eli. Ju*t i«nd 

□ ihaii bill £oni|>l«t# dticription plui> a iketdi 
or pl^elo la th* Hamtccaft Editor of Papular 
ehaoki. Chicks *ui1 pfomptly for occ^pted idoai^ 
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Baggage Shelf 

Space above doors in 
small homes or apart- 
ments where the side of a 
closet or wai^drobe forms 
a short hallway^ provides 
an ideal location for an 
extra shelf to store lug- 
gage eases and other ttiis- 
cellaneous boxes. To sup-- 
port such a shelf^ all you 
need to do is nail strips of 
quailer -round molding to 
the wall and wardrobe 
side as indicated. When 
driving nails into plas- 
tered, walls to anchor the 
strips securely, have the 
nails enter the stud^ back 
of the plaster wherever 
possible. These can usu- 
ally be located by tapping 
the wall lightly with a 
hammer and noting the 
difference in sound. To 
add a finishing touch, a 
scrolled valance board, 
cut from either hard- 
pressed bhoard or ply wood, 
is tacked to the front 
edge. A fuU-size pattei'n 
for it js draivn by marking 
off a sheet of wrapping 
paper in 1-in, squares and 
sketching the design on it. 



Occupies Waste Hallway Space 




Hot Salt Substituted for Liquid in Leaky Hot-Water Bottle 




If you find that a hot-tvater botile leaks 
and materials are not readily available to 
patch it, just fill the bottle with hot table 
salt, which w'ill retain heat even longer 
than water. The salt can be heated in b 
frying pan and poured into the bottle 
quickly wdth the aid of a small funnel. 






Funnel Vented With Glas$ Tube 
To Speed Flow of Liquids 



To vent a funnel 

and prevent swirl- 
ing of liquids so 
that they would 
flow with gi'cater 
speed, one labora- 
tory worker bent a 
glass tube so It 
could be hooked 
over the rim of the 
funnel as shown. 

This permits air to escape from the bottle 
and also provides a baffle that stops the 
swirling motion of llquidsr 
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’DvifF^ad the bruiK by cfippmg !l cam^ 
pl«l«Ky up fa the f«prul«. Surplus palat 
wtLE occufnulolfl at th^ and AaaP 

>vark ave^r thp fvrnijlQ artd kardl?- 
W\p the bryih fl-ply uba-ut onfl’ltiird 
thi Ivn^^th of Ihe brittlfll 



joh or fcrcfr a widp bruih !nta eamers^ 
narraw apaaEagi ar albar plosas hard 
ta get al brTitFat will slarl la 

curl and spall the iKapa af the brush. 
Always usa o small hru-ih ar an aid 
ane fa reoeh iitch placo-s 



■paTnl aorrow lurfacvl by h-oldinsj the 
brush edgewise. Tbis causii Fha bdt- 
rles la finger and ihe brush la wsor off 
at lha EarnBTE, resulrin-g in □ sfraaky fob 



•rub the brush hord ogainSt the work. 
Grip ll lightly dnd ply it with a eleady^ 
evan slrakt, pointing wi!|h about one- 
holt ihm lenglh of th* brTslia$. Using 
1h# whole bruih only lends to weOf 
down the brisilet ai the s3de^ 



■straddEe pipes on-d similor faund warL 
wheis pointirig with a wide hruihi. as 
this wears ihie briititsi dawn at ihe 
Eertier, AppEy Ihe pain! by shaking 
crosswise and then iighlly lengihwise 
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PAINTBRUSH CARE 



OAINTBKUSMES £ire octa.iiionnlly 
-I in mfisl homes, because of this 

vide disLribulion in Jnexporiencod hatidSp 
brushes often are so misused rikI incor- 
reclt^ cared for that they last for only 
paint job- A good brush that is used and 
eared for propei-]y tvdl last for savei^fit 
yearSh A few of the most common abuses 
vt bj-ushes arc illuatrated on the fspprj-sito 

pa^e. 

When a new brush i.s purchased U sliould 
be bn>kcn in beff>re using it. Figs, 1 to 4 
inclusive show how this ts done. First, hold 
ihe fingers of one hand e?ctendf?d as in Fig, 
1 and flip the bristles sharply across them 
a few times^ This causes any loose hairs to 
work forward and extend so they can be 
pulled out. As this operation is likely to 
tangle the bristles^ they should be conihed- 
No5<t, the brush is ,siispendcd in linseed oil 
for at least 12 hours. If this is not done^ the 
paint pigment will adhei'e tightly to the 
dry bristles and make the brush bard to 
clean. Fig. 14 shows tw'o handy containers 
in which brushes can be suspended in oil 
One is a large glass jar having hooks in the 
lid to engage screw eyes in the ends of the 
brush handles. The other container is an 
open one in which the brushes are sus- 
pended from pieces of tvire run through 
theii- handles. When ready to use the 
brushy remove all the oil from the bristles. 
One way of doing this is to use a wood strip 
as in Pig, 3, Start at the ferrule of the brush 



WflONG 



and press the strip heavily across the bris- 
tles while moving it toward the tip of the 
brush. Centrifugal force will remove most 
of the remain Lng oil if you twirl the brush 
between the palms of your hands as in 
Fig. 2. It may now bu nccessaiy to again 
comb out the bristles as in Fig. 4. 

Although often done, it is not good prac- 
tice to press a brush across the edge of a 
paint can or pot to remove excess paint 
each time the brush is dipped. This bends 
the bristles at the corners of the brush and 
also results in an accumulation of con- 
gealed paint under the can rim that often 
drops back into the paint and has to be 
removed. A better way is to wipe the 
brush across a wire arranged as shown in 
Fig. 8, 

Clean brushes are essential to good 
painting- A clean brush is more pliable^ 
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OAK m BftUSH. 
CLEANER EOR 
^ HRS 



• KBIAPE GUMMV^ 
PAJNT fi^SiOyE 
AWAY FROM HE^I 



HOOK 



SCREW EVE 



©N 

WO*R 

FINGERS, 

THROUGH 

BRUSH 



PLACE BfiJSH IN SOLUTION OF 
HOT WATER AND SOAP POWDER 



A^udAed 



will u'orJc more easily smd efficiently and 
will last much longer than one that is not 
kept clean. Therefore, always clean a brush 
in a suitable solvent before laying it away. 
The solvent recommended lor the kind of 
paint in whith the brush was used is the 
best for cleaning it. Use plenty of solvent 
and see that it is worked well up into the 
bristles^ Fig, 7, A table fork or comb is 
handy for loosening gummy paint residue 
as in Pig, 5, If paint accumulates in the 
heel close to the biitding, the bristles even- 
tualf>=' wiU flare and ruin the shape of the 
brush. The back side of a knife can be 
used to good advantage for scraping away 
paint at the heel of a brush as in Pig. 
When a brush is to he stored indefinitely^ 
it should be cleaned thoi-oughly^ first by 
W'ashing it in liquid cleaner and then in 
soap and water. As soon as it is dry, the 
bristles are immersed in linseed oil and 
wrapped in paper. It's a good idea to re- 
move the paper occasionally and apply a 
fresh coating of oil. 

An old brushj which has been discarded 
because the bristles are full of hardened 



paint, often can be reconditioned by re- 
moving the dry paint Fit st, soak it in tui - 
pentine or Liquid brush cleaner, Fig. 10, 
until the bristles have softened, working 
the bristles xvith the fingers from time to 
time as indicated in Fig, 12. A scraper like 
the one in Fig. 11 will be handy for remov- 
ing the gummy paint residue that may ac- 
cumulate at the heel Next, place the brush 
in a pail containing hot water, 1 gal. and 
soap powder, Vi lb., and w'ork out the 
cleaner as in Fig. 13. Now comes the actual 
washing, Avhich is done on a w'ashboard. 
Sprinkle soap powder on the board, dip the 
brush in hot Water and rub it over the 
boa id as you Avould ivhcn w^ashing clothes. 
See Fig. 9. After the brush has been 
cleaned, rinse it in clear water to remove 
H.11 traces of soapn eomb out the bristles and 
wrap the brush in paper to dry, after 
W'hich it is dipped m linseed oil, rewrappod 
and put away until needed. In replacing 
the brush each Ume in its paper wrapper, 
be sure that the bristles lie flat and 
straight; other w'ise, the brush may assume 
a shape difficult to paint with. 
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Three Novel Shoe Racks Children Will Enjoy 




Deil^tied for cKHdrem, shcjv rncki pJy- 

wegd or +i*rd-pretsed boor-d w/lli tncaurnga th?oI:- 
nffiip To mokfi- &ne* vkeT^h p dtiign on paper 
ruled off S’-m. -iqoor&i. This tervf% iif o partern 
for cu«tin.g lh« »!de>i. On hard-pre$siid board lhal 
ii imoolh one siddj turn over thv poir^m be- 
fore Iroiimg il 14 lhal right nod left ^Edes uviEL 
moich, Cul ftl'X ihcEves 6^^ by S Er^.j ond ortv, thr 
botlom >hclFj S by 13 in. Nor( these in pJpfD bn- 
Sween ood plfrcei os indicoled by dotted EEnci 
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How to Repair Doorbell Chimes 

When sEiHbf icing two-tone doorbell chimes 
that do not operate properly, I have found 
ihal trouble U5Ually can be corroctod easily 
follows: Where the first tube stryck J5 
much louder than the second, this is reme- 
died by covering the tube’s striking surface 
with from one to three layers of friction 
tape, which softens, but does not flatten 
ihe tone^ If the chime rattles or gives off a 
bu3£7ring sound while the button is pressed, 
wrap the end of the spring next to the coil 
with several layers of tape, leaving about 
2 in. of tape free. Then replace the spring 
and stick the fj'cc tape to the coil while 
holding the spring firmly against it. fti case 
the tone of a tube is flat or muffied, just 
remove the plunger and file the striking 



end until smoolh and slightly rounded. 
Wlien one or both tubes do not sound at all, 
this is often due to corrosion on the plung- 
er. To clean the plunger, remove it and 
polish lightly with a strip of fine abrasive 
paper. Also, it’s a good idea to polish the 
guide hy pulling a thin strip of abrasive 
paper through it several times+ folding the 
paper lengthwise before inserting it to as- 
sure contacting the entire surface. 

— Wm. R. Lewis, San Francisco^ Calif. 



Cif your dog refuses to eat dehydrated 
food, cook a small quantity of liver or hcait 
by boiling. Then grind this meat and stir 
it into the dehydrated food, moistening the 
mixtui’e with the hot broth in which the 
liver or heart was cooked. Add the broth 
at inter\?als until all the food is softened. 
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Clothespin Provides Handy Grip 
For Carrying Shopping Bag 




CasTying a s^hopping 1>ag full of hea\y 
groceries is often hard on ftnger.s^ even if 
the walk home is only a few blocks. How- 
evOFp you’ll be sm-prised at the ease with 
which such a bag can be cat i icd if an ordi- 
nary clothespin is slipped through the cord 
handles to provide a comfortable grip. 
When the bag has been emptied, it s a good 
idea Id drop the clothespin into it before 
putting the bag away^ so it can be found 
easily when the bag is used again. 



Countersink Bit Honed Easily 

CQUhnER^IlNK BIT Alth Dugh con- 

sidered by most 
craftsmen to be a 
difficult job^ 
sharpening coun- 
tersink bits can be 
done very easily 
by the method 
shown. Select a 
hardwood block 
about Z in. square 
and 1 in. or more 
thick. Drill a hole 
diameter in the center of 
the block and countersink it with the tool 
to be ground to the full depth of the bit 
head. Therip when it is necessary to sharp- 
en the countersink bit, merely apply a little 
valve grinding compound or emery flour 
mixed with oi! to the flared interior of the 
countersunk hole. Chuck ihe bit in a brace 
or hand drill, insert the bit head into the 
abi'asive^charged hole and turn the bit 
counter clockwise* rotating it several times 
and applying just a little pressure. 

— W- C. Wilhite, Carlinville^ IlL 
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Make Your Own Baby Carriage 

Inability to purchase a suitable baby 
carriage is no reason for the new arrival 
in your home to do without one, as any 
dad can make the carriage shown on the 
opposite page with ordinary tools. Similar 
in design to the popular English pram, the 
carriage has hickory springs and an ad^ 
justable top, not folding, that can be tilted 
forward or backward. The hickory chassis 
requires some steam- bending of the han- 
dles and springs, which can be done in a 
length of pipe or downspout by partially' 
plugging one end and supplying steam from 
a teakettle in the other. After steaming, the 
members are clamped in UTXjden forms on 
a flat surface until thoroughly dry. Leath- 
er straps are riveted to the upper ends of 
the springs and screw^ed to the undemde 
of the body. Axles are hardwood, prefer- 
ably a close-grained wood, and have ten-^ 
ons or spindles turned on the ends. A shal- 
low groove in the top side of each tenon 
retains paste graphite^ which lubricates 
the wheels. 

Framing of the body is of scrollsawed 
pine, covered wdth a thin durable material 
such as veneer^ hard-pressed hoard, or 
even linoleum w-ith the smooth side out so 
that it can be painted. A pillow or cushion 
is supported on sbts nailed across the body 
frame for a fake bottom. A neat top ii> 
made of thin hickory bows riveted to a 
yoke or pivot block and covered wnth silk 
or other suitable inaterial. Wheels are jig- 
saw^ed or turned on a lathe, each one con- 
sisting of a w^ood disk, which has a small 
disk glued on to simulate a hub, and tw^o 
wood rings to form a rim for the tire. One 
ring is doweled on permanently and the 
other is screwed on so that It can be re- 
moved wheii it is necessary to renew a tire. 
This is made of leather or otlicr suitable 
matei^ial. The wheels are held on the axles 
with screws and washers as indicated. 



Shoe Polish Is Applied Quickly 
With Old Powder Puff 

Instead of dig- 
carding an old 
pov^der puff after 
it becomes soiled 
or worn, just wash 
it thoroughly and 
keep it in your 
ahoe-polishing 
kit, as these puffs 
make excellent 
applicators for 
wax-type polish- 
The small ones are especially handy as they 
can be stored In polish cans where they are 
out of the way and won't dry out. 
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M-wood BABY CARRIAGE 
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PANEL 
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XV TO 
»v X 1 ■ 



LEATHER SCREWEP 
|0 iODY 



RIVETEP 
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i.i" DOWEIS 



OftAPHITf 



SNUBBER STRAPS 
AROUND FRAME 



1 X 1 li" 

hardwoDp 



TIRE lAPPED 
AND CEMENTED 



TENON 

fl£CE5&Ei> fOft 
GRAPHITE PASTE 
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POWELED 



l£ATHIR TIRE 
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By FRED G, KORTH 



\ \ /'HEN making photos of groiaps^ the 
^ ^ placing of the subjects is of utmost 
importance, the idea being to avoid undue 
emphasis on the individuals in order to 
subordinate them to stress group activ- 
ity ov eominon interest. Also, the camera 
an^le and the lighting must be considered 
with care. Sometimes the speed at w^hich 
you ha%^e to work may tend to hamper you 
considerably^ especially if the sitters show 
little or no interest in photography * and ai-e 
just hoping to be released soon. Although 
it is comparatively easy for the photogra- 
pher to keep the attention of one person 
by means of conversation while he is busy 
arranging the camera and the lights for a 
portrait, this is generally not so easy if 
there arc a number of persons to be in- 
cluded in the photo, as there is usually a 
good deal of distraction ^ Rules of composi- 
tion apply to all pictures. Paintings and 
color photos may violate tliem with more 



immunity than black-and-white pictures 
in which everything depends on lines and 
tone masses. Two persons of equal im- 
portance are difficult U> group pleasingly 
but three or more persons enable a pho- 
tographer to ai“range a good composition 
more easily. 

Figs, 1 and 2 are examples of large groups 
that w^ere hastily yet easily photograph^. 
In both instances a central theme of inter- 
est was provided. Fig. 1 shows a numher 
of representatives of army and industry 
discussing the manufacture of weapons. In 
the picture, therefore, the emphasis was 
placed on a few items set on the table, upon 
which the attention of the group was fo- 
cused. For the main Lght in taking this 
shot, a flashbulb without a reflector was 
placed in the center of interest, although, 
of course, the light itself was hidden from 
camera view. Then, all that was needed to 
lighten up the shadows and to outline the 
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Iliads was a secondary (iR.shbulb 
h£;^ld high fiind io the right nf the 
ciimera. The fact that several 
faces were liiddcn helped to stress 
the theme, 

Almost idenlica! is the treat“ 
ment of Fig, 2. Here individuals 
were grouped around a fireplace 
inside of which the main light was 
placc-fd without a refieotor as the 
use of the latter would shade pari 
of the JlreplLiC:e+ There wus no fire 
but only ashe.s, A secondary light 
held a tew feet above the camera 



helped to lighten up the shadows. 
A 1 1 replace is always a gcM>d point 
of interest for a group pictui 0 . A 
smaller gi'oup than the one shown 
can be placed around a fireplace 
with less crowding. 

There are many times wlten a 
photographer cannot escape mak- 
ing conventional group pictures, 
wfiei^ everybody wants to be 
looking toward the camora. In 
such cases there is still opportu- 
risly to avoid stlfTncs^ to a great 
dcgi'cc by introducing something 
towEnd which attention of the 
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group may be dirocte<l, Wlien tskmg pic- 
tures of groups^ you should remember to 
avoid Jiiung the persons up against a wall 
either indoors or outdoors^ as backgrounds 
tend to complicate further a picture al- 
ready complicated because of the number 
of persons involved. Therefore, it is best to 
exclude bright and sharp backgrounds un- 
less Ihey actaally help to emphasize a stoi^y- 
Fig, 5 shows a family seated comfortably 
at home. Although the four persons are 
looking in the general direction of the cam- 
era, they are not looking directly at it and 
at the same time, they have a book and 
other items of iriteinest to avoid a pasing 
attitude. The Lmpression is that the pho- 
tographer, finding them occupied at home, 
just asked them to look up to take the 
picture. 

Any picture of two or more persons that 



can be divided into indi- 
vidual pictures is not a 
good group picture hut 
merely two or three pic- 
tures combined into one. 
Such a faulty photo is 
shown in Fig. 4. Here ob- 
viously* two men are eat- 
ing lunch on the job and 
both are separated so that 
the picture could be cut in 
hvo^ providing two pho- 
tos. Another objection is 
that the two men are 
looking in different di- 
rections for no good rea- 
son, which further tends 
to disunite them. This 
faulty photo should be 
compared with Fig. 3, 
which shows good com- 
po.sition and has a unity 
of interest The outlines 
of both men prevent the 
picture from being cut into sep- 
arate unitsn They are insepara- 
bly connected by position and 
mutual interest although botJi 
look in dlffoi'ont directions. 

Fig, fi shows a go<Kl arrange- 
ment of two persons, obviously 
engaged in conversation of mu- 
tual interest. In this pose there 
was a slight attempt to drama^ 
tizc. For lighting, use was made 
of a spot Lght which was located 
in the right-hand background so 
that the light could b-e directed 
on the giiTs hair. Another light 
in a lefleclor was placed in front 
and shghtly below the camera 
posUion. Notice the diagonal ar- 
rangement of the photo^ the idea 
of which can be followed in 
many cases it is an easy road 




122 



POPULAR MECHANICS 








tion. A very Iotv csimei'a angle lielped tu 
emphasise the subjects. The I wo E^j^e Jook- 
ing the 5;anie direclBoii and walking in step. 
The Ihume of Fig, 1 la nut ''two boys^' but 
’'builcling a model pJane.” Notice how the 
wing of the aii'pbne forms the ninst oh- 
vioxis ctjmposiLionol litie^ in Ihis case also 
a diagonal. Tlic placing of the beads is of 
secoiKiary imporlEince. Both boys are look- 
ing at the plane, which leads tl^e observer's 
eyes to it also. Hov\'eve!'^ with only twr> 
heads, no l ing around the center of interest 
is possible as was the case in Fig. 1. 



to forceful composition. An<>lher 
approxich to the problem of ar- 
ranging two poT,soiv^ is shon n in 
Fig. 3. HcrCi a bi'ide is featured 
looking at a present, and the 
groom is only there to support the 
wedding idea. His face is kept in 
tlie background and out of the 
light as much as p^i.-isiblc. This b 
annlhor trick for groups, as two- 
persons under equal light usually 
arc very dilFicult to unite into one 
pleasing picture. IIo\i'evor.f In Fig. 
8 both persons had to he featured 
with equal emphasis but tl’ic pic- 
ture has unity and action. Flying 
J’Lair end a play suit cannot be 
posed eunvinchigly without ac- 



Glycerin Drop on Enlarger 

Enlargements can be given a pleasing 
sofl-fncus effect by pkclng a di op of glyc- 
erin in the center of Oie? ^nlai-ginjj lens. 
Apply the glycerin with a fingertip, being 
cai-eful not to use too much. It can be 
wiped off the lens easily with a piece of 
lens tissue or a soft cloth, 

— Wm, Swallow, Brooklyn, N. Y. 



tTo keep finger marks off a negative ’while 
you are retouching it, cut a hole in an en- 
velope and place the negative inside so that 
just the part being retouched appears in 
the hole. The envelope must be fairly 
large^ so the film can be moved about eas- 
ily to bring different parts opposite the 
hole for retouching. 




Lens Gives Soft-Focus Effect 
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Inexpensive Darkroom Timer Flashes Seconds 

Providing n visible red 
flash and an audible dick 
each secondp this inex* 
pensive and easily built 
timer is a valuable addi- 
tion to the darkroom. 
Heart of the tinier is a 
flasher plug, obtainable 
most five-and-t&n- 
cent stores. The flasher 
must be of the adjustable 
typo and must be set ac- 
curately T^'ith the small 
adjusUng screw to flash 
once each second. While 
the only parts actually 
necessary are the flasher 
and a bulb and socket^ the 
entire setup may be 
mounted in a small cabi-- 
net to provide a neater 
appearance. Dimensions 
of the cabinet will depend 
on the size of the parts. 
When, the timer is to he 
Used, it must be turned on 
for about a minute and 
aUowed to "warm up" be- 
fore the flasher starts op“ 
erating. The cabinet 
should be placed so it can 
be seen from both the 
printer and the enlarger^ 



Tim eExposute With Bulb Release 

Night shots, tabletop photos, etc., requii-- 
ing long exposures, present n problem to 
those whose camera shnlteis will make a 

“b u 1 b” exposure^ 
but cannot be set 
for '^time.” One 
way to overcome 
the difficulty is to 
use a paper clip on 
the cable relcasCi 
as shown. The sec- 
tion of the clip that 
pre^es on the re- 
lease button to 
hold It down is 
roughened with a 
fde to make sure it 
wull not slip off 
easily. The clip 
can be placed on the release after the 
plunger is pushed dou^n, wuth the shutter 
set on ‘'bulb/" and left until the exposure 
time is up. It then can he released by a 
flick of the finger., 

—John K. Karlovic, Chicago. 
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Paper Cup Serves as a Tunnel 

Cone-shape<l paper drinking cups pro- 
vide hundy funnels for use in the daikroom 
and they are inexpensive enough to be dis^ 
carded after using. The pointed end is cut 
off with a pair of scissors^ the amount re^ 
moved depending on the of the bottle 
in which the funnel is to be used. 
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SHOP NOTES 




h GROOVING 



Any cf/culivr tow b«emti o dodo htad 
to % iiKh COpn^Hy wifh a nl of 
tfi*l« iimplc w*dB« dolleri 



WEDSE COLURS 



2I> J!DUND. 






in. bkdc, the diflerencre between 
the thinnest and thickest part of 
the wedge should be Vk in. in a 
3-in. disk. Two of these collars 
give a total wedge of Vi in.^ which 
is tl\e amount needed to stagger a 
lO^in, blade for a Va-in. groove. If 
your saw has an 8-in. blade, the 
taper sliould be increased shghtly, 
as shown in Fig. 3. The two wedge 
collars are best turned from alu- 
minum^ but if this is not available 
other metal, plastic or even hard- 
wood can be used. First, the colbrs 
are turned to diameter and maxi- 
mum thickness. Then, setting one 
edge out from the chuck jaws with 
a spacer^ as shown in Fig, 6, the 
collar can be faced to the required 
wedge shape. 

One of the collars is slotted half- 
uay around, as can be seen in Fig. 
4^ The method of doing this wjU 
depend on the collar material and 



old trick of using a wedge 
* behind a circular-saw blade to 
make it cut a groove much wider 
than its thickness is developed to 
maximum efTiciency with the set 
of wedge collars shown in Fig. 1. 
Two w^ge- shaped collars are re- 
quired^ both being tapered on one 
side only, and of identical shape 
as far as the amount of taper is 
concerned* If your saw has a 10- 
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Gmduaficn nrv determined by rolaliriig the law by h-and end 

meeiuring the eme-uni of wsbhTe. D-iagrpm at righl ih-Dwi aclien of 
^Dllarif ¥«t tQ cut jncHimum groove width of Vi in^ 




tools Eivailable. The original was cut by 
first di-ilLiig a series of holes as in Fig. 7, 
and then routing the remaining metal with 
a small metal- cutting router bitr The slot 
takes a round-head machine screw^ and 
the other collar is tapped to suit. Holes for 
the saw mandrel shoukl be Ih In. oversize 
lo permit free tilting of the collai's. 

The scale mai'ks on the edge of the slot- 
ted collar are scored with a file. Correct 
locatJon of the marks is a matter of 
and -try,” Fig. 8 shows the set-up. The saw 
need not be run, as the amount of wobble 
can be measuj^ed quite accurately by turn- 
ing the gsaw by hand, Adjust the collars as 
required until you get a definite fractional 
width o£ groove. Then rotate the collars 
about in. and test for a ’Krt-in. gioovc^ 
After the unit of rotation has been deter- 
mined, the remaining marks can be found 
qttickly as the graduations are equidistant 
bom each other throughout the whole 
range, Fig^ 9 is a diagram of the collars set 
for maximum width of gro<wep Vs in, bt^ing 
the maxi mum that can be cut wUh this type 
of devlcci both because the cun^'c at the 
bultam of the groove becomes excessivep 
and because the arhoi' hole in the saw blade 
will not permit tilting the blade any great- 
er distance. Thi.s last item — ^the amount the 
b!a<le can be tilted when free on the saw 
arboi’ — should be checked^ and no attempt 
should be made to force it beyond its nat- 
UJ'al maximum^ which^ in most cases^ is 
between ^4 and % in., Fig, 5 , 

Tlie grade of work done with this device 
is excellent. The whole depth of groove is 
cut in one pass over the saw at normal rip- 
ping feed* Provided the saw blade is sharp, 
the groove is very clean^ with perfectly 



square sides^ but with a very slight crown 
at the bottom W'hich is invisible to the eye 
on grooves in, wide and under. An in- 
5101I to accommodate the full range of Wob- 
ble should be made and fitted in the saw- 
table opening. The insert sliould be ply- 
wood, Some tyi^es of work, such as cross 
grooving, as shown in Fig. 2 ^ can be done 
without a table in.sert^ hut for most work 
the insert is required in order to support 
the work. Because the weight of tho metftl 
in the collars is slightly ofT balance, there 
is a small amount of vibration when the 
collars are set for wide grooves. This 
not excessive and can be partially correct- 
ed if desired by drilling holes in the thick 
portion of the plain collar. 

Catalogue Pages Marked by Wax 
For Quick Location 

Where certain 
pages of a direc- 
tory or catalogue 
are referred to fi^e-- 
quently, these can 
be marked for 
easy location by 
applying several 
drops of wax on 
the comer of each 
page which must 
be located most 
often. To do this 
quickly^ light a 
candle and hold it 
above the selecled 
pages until enough wax has melted and 
dropped to mark them. The book will then 
open almost automatically at these places. 
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Sign Painting on Trucks Is Easy With Stencils 



Lettering of names, telephone 
numbers and othe>T business data 
on cars and trucks can be done 
neatly by anyone if a stencil is 
used. Such data not only has ad^ 
veii:ising valuej but it ako is re- 
quired by law. To make a stencil 
for this purpose, draiv the letters 
on paper and then cut them out. 

You can use either regular stencil 
papei'^ ^ good quality of Bristol 
board, or even heavy kraft wrap- 
ping paper. Before cutting the 
letters, but after they have been 
drawn, the paper is coated with 
linseed oil and then is wipe<l and dried. A 
coat of varnish or shellac can he substi- 
tuted for the oil if desired. The stencil is 
cut over a piece of glass or hard-pressed 
board, using a pocket knife having a tliiiip 
l>ointcd blade, which must he razi>r sharp. 
Notice in the lower photo that parls of 
some Icttei's must be tied to the stencil by 
leaving strips of paper. The letter O is a 
good example. Before .stencil in g the sur- 
face it should be washed with gasoline to 
remove all wax and polish. Then the sten- 
cil is placed over the surface and fasten od 
down with strips qf tape. Auto enamel is 
the best material for the lettering. For the 
first coat, pour off the liquid on top and 
use the thick pigment in the bottom of the 
can. On the second coat mix the enamel 
ihoi-oughly before using it. Enamel under- 
coatcr is ideal where white or very light 
tints arc desired as it hides dark surfaces 
with one coat. For the second coat, use 
either varnish or auto enamel. If neither 
of these matei lals is available, oil colors 
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thinned with turpentine for the first coat 
followed by a varnish coat will give good 
results. Oil paint such as that used, on 
houses is not suitable as it will run under 
the edges of the stencil. Apply the paint 
with a stencil brush, using a stippling mo- 
tion, never a wiping motion as this will 
cause the paint to work under the edges of 
the stencil and give the lettering a messy 
appearance. If a stenciling brush is not at 
hand, a short bt istJed sash brush will do. 
Even a fiat biush w'ith short hidstles will 
produce a fauly good job. In any ease, be 
sure that the stencil is held firmly against 
the surface as the paint is applied. When 
fmished with the stencil, wash ofT the paint 
with tuipentino and dry it. Then ’k^’rap it 
between two pieces of wood or heavy card- 
board to preserve it for futui^e use. 



J[A label paste for bottles can be made by 
soaking sti'ong glue in strong vinegar, boil- 
ing and then adding flour; this adhesive 
will not decompose. 
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Handlitig of Packages SunpliAcd 
By V-Strips on Counter 




of an inside caliper soJdercd to those of an 
outside caliper as Indicated, A calibrated 
scale consisting of a piece of thin metal 
permits knowTi settings of the calipers. The 
scale is soldered to one leg of the calipers 
and a pointer is soldered to the other leg. 



Pivoted Horseshoe Makes Latch 
For Double Farm Gate 



Difficulty of 
locking or btching 
a double gate 
£hat it will not 
swing OS' give eas- 
ily in the center 
may be oveixome 
by employing a 
diseai'dcKl horse- 
shoe for a latch. 
The shoe is boll_d 




onto one seclion of the 



gate So that it may be swung over to engage 
a large staple in the opposite section. 



Wrapping and labeling of heavy pack- 
ages while resting on a counter was Sitti- 
piified in one shipping room by tacking a 
number of V-shaped wooden strips to the 
counter top as indicated. Raising the pack- 
age above the cauntePp the strips penmit 
insertion of the fingers under the package 
to turn it over and move It about as dcsir^ . 
Also+ such an arrangement permits the in- 
sertion of cord under a package. 



Combination Calipers Save Time 

Woodworkers and others who use call- 
peis where measuiemerils ire not too 
critical will find this combination pair a 
time saver, especially where inside and 
outside calipers are required on the same 
job. The combination consists of the jaws 




File Welded on Soldering Iron 
Closes MetabRoofing Seams 

The difficulty of 
closing and hold- 
ing the seams of 
metal roofing 
while soldering 
them^ led one 
workman to use a 
piece of broken 
file a heel on his 
soldering iron to 
press against a 
seam while soldering. The tang end of the 
file is broken ofT as indioatedt and then 
wielded to the handle of the soldering iron. 
The device not only closes the seam ahead 
of the iron but it also permits the iron to 
be rocked on the scam to hold it closed 
while the polder cools. 



**Book Ends- ' to Hold Loose Type 
On Imposing Stone 

To avoid having 
small type forms 
fall apart on the 
imposing stone, 
one printer uses 
old linotype slugs 
to support them. 

The slugs are 
cur\red and used 
like book ends. 



®Whcn filing steel in a metabtuming 
hithe, use a mixture of water, 6 parts, and 
cmulsifiqng oil, 1 part, to get a smooth fin- 
ish and keep the file from clogging. 
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W ITH its deep throat and sturdy wood^ 
en frftme, this three- wheel band saw 
handles 4^in, stock with ease and is capable 
of cutting fjD the center of a 44- in. disk. 
Excluding the motor and 80-in, blade^ there 
are no new metal fittings needed, as the 
blade guide is improvised from a screiv- 
type pulleyp and wheel bearings ai‘e pro- 
vided by old bicycle pedals. 

After cutting the main frame pieces ac- 
cording to dimensions given in Fig. 2 , and 
assembling them with glue and screws^ 
mark center lines for the two guide wheeb. 
Then, fit drilled-and-lapped plates of steel 
flush in the upper arm and the center frame 
member to take bicycle-pedal bearings, 
which are used for mounting the wheels. 
As shown in Fig. 1, the guide wheels con- 
sist of three ^-in* wood disks, glued and 
screwed together with the grain running 
at light angles to prevent warping. They 
are trued on a lathe, crowned slightly, and 
sanded so that vibration is reduced to a 
minimum^ after which 4-in, dia. hubs are 
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turn^> bored and then glued to 
ihe outer surfaces of the wheels. 
These provide spacers to facIlLtate 
lightening the bicycle^pedal bear- 
ings securely. The drive pulley is 
turned fi’om a single piece of 1-in. 
hardwood and fitted with a metal 
hub, improvised from an old auto- 
pump pulley or made especially 
for the puipose. The hub can be 
attached with either wood gci-ews 
or small bolts, 

Kext comes the motor base, 
which is hinged at the rear of the 
frame and aligned with the front 
guide wheels before anchoring the 
motor securely as shown in Fig. 3, 
To allow' for additional adjust- 
ment of the motorj w'hich keeps 
constant tension on the blade, it^s 
a good idea to cut slots in the base 
so that the motor can be shifted 
sideways quick lyp if necessary^ to 
get perfect blade trackage. 

Fig. 4 shows the table trunnion 
assembly, which permits tilting 
ihe table to 45 degrees and adjust- 
ing it for any angle cuts within this 
range. Note that the table sup- 
ports are made by sawing a 5 V^-in. 
wooden disk in half and that filler 
pieces arc needed on each side of 
the frame, the top edges of these 
being cut to the same contour as 
the half-round table supports. The 
important thing here is to position 
these pieces so that when the table 
is lilted, the blade will rcnfiam in 
the center of the table opening. 
By plaeing a blade on the wheels, 
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you can determine the 
correct location easily'. 

Wing nuts and large 
washers on the tmnilLon 
bolts make the table as- 
sembly easy to loosen or 
tighten in any position. 

If desired, the trunnion 
also can be indexed for 
rapid setting. 

For the adjustable 
blade-guide posh Fig. 5, a 
piece of good maple and a 
screw^type pulley will be 
required. After screwing 
the pulley in place near 
the lower end of the guide 
post and fitting the post 
with a slotted metal pkte to take the blade, 
the vertical adjusting clamp is attached. 
This consists mainly of an angle bracket 
made by bending a piece of flat iron and 
fitting it with a setscrew as indicated. The 
bracket is drilled to sUp over the wheel 
shafh and also is anchored at the end of 
the frame arm w-ith a long, flat-head wood 
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screw. Instead of tapping the bracket for 
an improvised adjusting $crew, a nut 
soldered over the hole for it as shown. In- 
stallation of a suitable wheel-and-blade 
guard completes the saw* and it's advisable 
not to start the machine until this guard 
is in place as it o^ers protection against 
accidents in ease a blade is broken. 



Safe Method of Finding Leaks in Car’s Exhaust System 



If you notice carbon monoxide gas es- 
caping from the exhaust system into your 
car, it's best to check the system quickly 
to avoid danger of serious accidents. To do 
this safely, just select a cork that will fit 
snugly into the tail pipe, but do not drive 
it in place. Next, pour about one iable*^ 
spoonful of clean motor oil into each 
spark-plug hole, and start the engine. Let 
it run a few minutes just above idling 
speed, and watch where the burning-oU 
smoke is escaping^ If leaks appear at a con- 



nection, it may be possible to correct the 
trouble by merely tightening the connec- 
lion. However, where cracks are found in 
the exhaust pipe or muffler, it will be nec- 
essary either to repair the openings care- 
fully or replace the damaged parts. 

CI3irt smudges^ pencil marks, etc., can be 
removed easily from treeing cloth with a 
cotton swab soaked in benzine. The swab 
can be rubbed freely over inked lines or 
water colors without dissolving them. 
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Heavy Casrered Sidewalk Sign. 
Is Easy to Move About 




Having a large sign on the sidewalk in 
front of his store, one merchant made it 
easy to move the sign morning and night 
by fitting it with C^ster^ as shovm. The 
casters are inserted in holes drilled mbo 
the ends of the base so that they da not 
contact the walk when the sign is resting 
in a vertical position. To bring tbe casters 
into use^ the sign is mei-ely Lipped over on 
one side and moved wheelbarrow fashion. 



Slip'^Froof Loop on Hoisting Rope 
Made by Using Pinion Gear 

Farmers who 
are obliged to 
hoist sacks o £ 
frain to an upper 
floor in a building 
fov emptying or 
for storage^ will 
find this slip-proof 
loop in the hoist- 
ing rope a time 
and labor saving 
method of attaching and releasing the sacks. 
A large permanent loop is tied in the rope 
endj aher which a small pinion gear is 
slipped over it and a knot tied in the 
lower end of the loop to keep it from slid- 
ing off. In use^ the loop is opened and 
closed to receive a sack by sliding the gear 
up or down, after which the gear bears 
tightly against the sack to keep the loop 
closed under the weight of the load. 



Grafting Wax Dipped in Paraffin 
Will Not Stick to Fingers 

To simplify the task of handling grafting 
wax by preventing it from slicking to the 




fingerSj espeeially on wai-in days, I dip each 
stick of wax into melted pai-aifin before 
using it. The container to hold the pai aHin 
should be large enough to submerge the 
stick at least half of its length at one time 
so that an entire stick is coated by two im- 
mersions. I have found a large^ glasfi tum- 
bler handy for this purpose and by placing 
it in a pan of warm water^ the paraffin is 
kept in liquid form. Besides keeping the 
workman's hands clean, even on warm 
dayst the paraffin keeps the vt^ax free fi'oni 
dirk — Cha^r S. Marshall^ BaptLstown, N. J. 



Oiling Twist Drills and Auger Bits 






E s p 

handy 
ing a thi 

oil to twist driJis 
and auger bits, 
this simple oiler is 
nothing more than 
a rolled strip of 
carpet inserted in 
a small tin can. 

After pouring a little oil in the btter, the 
entire atrip of carpet soon becomes soaked. 
In use, all you need to do is wipe the tool 
as shown to contact all surfaces, as the 
carpet edges follow fluted portions of drills 
■when, they are turned. 



Spring- Clip on Warning-Hag StaH 
For Fastening It to Load of Pipe 

In order to attach a w'arning flag to the 
rear of a load of long pipe in his truck, one 
plumber nailed a length of dock- spring to 
the longer end of the staff. In this way, the 
flag could be inserted into the end of a 
projecting piece of pipe and held securely 
regai'dlcss of the size of the pipe opening, 
yet permitting the staff to be pulled out 
easily when necessary. 
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Sturdy Sawhorse Has Folding Extension Legs 



Carpenters^ painters 
and others who find it 
necessary to use saw-^ 
horses of various heights 
for low construetion 
work^ painting, etc,, can 
make one pair take the 
place of two by fitting 
them with extension legs 
As these legs fold flat 
when not in use, they do 
not require extra space m 
storage or when trans- 
porting them from one 
job to another. After cut- 
ting the extra legs fi'om 2 
by 4-in. stock, heavy butt 
hinges are used to attach 
them. Thenj horizontal 
braces are mortised and 
screwed in place near the 
bottom of the legs as in- 
dicated. Iron hooks fas* 
tened at each end hold the 
extension legs rigid when 
in xise, while small hooks 
and eyes lock them se- 
cui'dy in a folded posi- 
tion. Horizontal braces 
also are added to the rcg* 
ular sawhorse legs to pro- 
vide additional rigidity* — 
J, L. Vanderheyden, To- 
ledo, Iowa. 
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Positions on Opposite Sides of Wall Located Accurately 



On several occasions where it was nec- 
essary to locate identical positions on op- 
posite sides of a wall, I completed the Job 
quickly by using el small bar magnet and 
pocket compass- As one side of the wall 



was covered with smooth material, this 
xvas done without the aid of a helper by 
slipping the magnet in a metal holder, at- 
tached to a suction cup. With such an 
arrangement, the magnet could be sup- 
ported in any position desired while shift- 
ing the eompass to find and mark the 
position on the other side of the walL 
— E. E. Lofgrenj Springfield, 
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Clothespin Holds Abrasive Cloth 
To Cut Down Bolt Threads 

Instead of reducing the diameter of bolt 
threads with a strip of abrasive cloth held 
in the fingers so that bolts can be driven 
into reamed holes, I use a spring-type 
clothespin to apply even pressure on the 
cloth and prevent sore fingers. This is done 
by fitting strips of abrasive cloth in the 
clothespin jaws» after which the impro- 
vised tool is dipped over the threads and 
rotated. the abrasive wears, the pin is 
released to bring a new cutting surface into 
position. — R. Langwasser, Seattle, Wash- 
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A NY engine- lathe or di'iU-prcss operator 
who already has a substantial amount 
of experience is well qualified to operate 
any one of the modern types of boring ma- 
chines. In machine-shop practice, a hole 
often is called a boro and vice versa^ but it 
is less confusing if a hole such as is pro- 
duced with a twist drill is called a hole, 
while one such as is produced with a bor- 
ing tool is called a bore. A cored hole in a 
casting can be finished by boring without 
the aid of a driH but to stall a hole in solid 
stock requires a center drill and then a 
drilb whether or not the hole is to be en- 
larged later by boring. There ai^e four basic 
types of boring machines, BS follows: A 
tool-room |ig-boring machine such as 
shoTvn in Fig. 1: a vertical typ^ boring ma- 
ebine as in Fig, 2; a radial drilling machine^ 
Fig, 3, which is commonly called a radial 
drill, and a horizontal type boring machine^ 



Fig, 4. The last three are quantity produc- 
tion machines. 

Toobro«m jig« boring machine! This ma- 
chine is also known as a jig borer and it is 
used chiefly In tool rooms to space and bore 
holes quickly and accurately in the making 
of drilling jigs and piercing punch-and-die 
assemblies. Frequently a vertical milling 
machine is used for this kind of work but 
the jig borer is better adapted and much 
more foolproof for the purpose. Owing to 
the time-saving arrangement and handy 
attachments on a jig borer, an operator can 
do just as good work after 30 hrs. of expe- 
rience as he can dq on a vertical milling 
machine after 30D hrs. of experience^ on 
the ti^pe of work mentioned. The proce- 
dure is to start with a properly located 
hole, drilled the usual way but about He in. 
smaller than ihe finished bore. Then the 
machine spindle is adjusted to be concen- 
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triL: \\‘ith tllc^ hole^ after 
\S'hich q borbig attach- 
jtit^nl such as shown in 
Fig., 6 is Rubsli luted far 
the drill chuck. The 
baring attachment is 
nothing more than a precision single-paint 
boring bar that can be adjusted eccentri- 
cally in steps of ,0005 in,p with a wrench as 
shown. After finish-boring the stalling 
hole, the distance to the next hole is lo- 
cated by means of graduations on both the 
traverse and crossfeed handwheels. The 



second hole is drilled underside just like 
the firstp and if the distance is plus or minus 
requirements it is corrected by means of a 
vernier system On some machinesp or dial 
indicators on others as showm in Fig. 7. 
Then the second hole is bored to size and 
the operation is repeated as required. The 
distance between two holes is accurate- 




ly dettiinincd by placing plug gages in 
the holes^ measuring the exterior dis- 
tance from plug to plug with microme- 
ters and then subtracting this amount 
fi'om one^half of the two plug diameters. 
Vertical boring machine: This type of 
baring machine, shown in Fig. 2, is often 
and justly termed a vertical turret lathe. 
In examining it, you will notice that the 
general idea of a conventional lun-et 
lathe is quite apparent. AlthougH the 
consti'uction of a vertical boring ma- 
chine difTers in many respects from that 
of the regular turret lathe, they both 
have the same case of operation. For 
instance, the base and column of a ver- 
tical boring machine are integi'al. Some 
^indies are as large as ft4 in. in diameter 
with built-in three- jaw universal or 
four-jaw independent chucks. How- 
ever^ althou^ tooled similarly to the 
conventional type of turret lathe, the 
vertical boring machine is much more 
a mulli-opcration unit. It is intended to 
machine parts or castings that are too 
large to be practically and safely re- 
volved on a horizontal axis. Therefore, 
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^indle wear of vertical 
boring machines is reduced 
to a minimum due to the 
elimiiiation of overhang. 
The turret on the column of 
a vertical boring machine is 
called the main or regular 
head, and a isecond tool- 
holding part IS known as the 
side head. The latter re- 
places the rear tool block of 
a i^egular turret lathe. A 
tool In the main head bores 
the work while another tool 
in the side head faces a low- 
er surface simultaneously. 

Multiple - Operation se t- 
up possibilities for this type 
of boring machine are 
many. In Fig. 9, a pail is 
being drilled previous to 
boring and the side- head 
tool faces at the same time; 
another tool bit in the side 
head has previously taken 
a turning cut. In Fig, 10^ the 
hole in the part is being 
bored to size while the out- 
side chxiumference is being grooved with 
a tool in the side head. In Fig. 11, the ma- 
chine e:<ccutes an external tapering oper- 
ation with the side- head tool with the aid 
of a master formGr, which is located in the 
main head. The guide bar follows the taper 
of the master former and thus the tool bit 
reproduces the taper on the work. Fig, 12 
shows a somewhat similar set-up^ but in 
this case an mtcrnal cut is made, which 
duplicates the shape of the master former. 
Fig, 15 also shows a number of interest- 
ing boring-machine setups, arrows point- 
ing in the direction of the cuts. In detail 
tool 1 finishes while tools 2 and 3 arc mak- 
ing rough cuts all at once. In. detail H, 
single-point boring tool 1 is making a 
rough cut while side tool 2 finishes the sur- 
face previously roughed in detail A. In 
detail C, the double-point boring bar 1 
semi-finishes the bore while side tool 2 
turns a diameter and separately faces the 
flange both on the side and underneath as 
shown by arrows. In detail the bore is 
being finish^^ and in detail the work 
has been reversed to face the opposite side- 
Horizontal boring machine: While some 
vertical boring machines are made espe- 
cially large for special use^ horizontal bor- 
ing machines excel in this respect. The 
smaller modeb have single columns as 
shown in Fig. 4 and the larger models have 
an extra upright support. These boring 
machines are intended for heavy castings, 
their range only being limited by the height 
of columns and the length of the bed. The 
horizontal boring machine is not consid- 
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ered a mulU-operation machliiB as it exocutcs va- 
I'itjus uperatiuns in seqaencti. Baring bars are Uie 
leading tools used. For large jobs these may bo 
from 12 to 15 ft, long^ and a Targe casting often re^ 
mains on the table four or five days before it is 
completely machined. The boring head is fitted to 
the main column and therefore takes care of vor- 
tical adjustments. The work is bolted to the table, 
which in turn operates crosswise. One can learn 
to operate a horizontal boring machine more quick- 
ly than one of the vertical type^ due to much less 
complieated tooling requirements. In either case^ 
a good lathe, milUng-machme or drill-press hand 
can soon master boring-machine details. 

The improvised column qr upright with all large 
siie horizontal boring machines is merely to sup- 
port, guide and guarantee alignment for the long 
bars used when boring long or wide castings. Hor- 
izontal boring machines are similar to those of the 
vertical type in that they perform facingp Counter- 
boring and spotting operations. Also, the horizontal 
machines are belter adapted to machine odd-shaped 
psrts such as shown in Fig, 14, because when such 
work is strapped to an angle plato and rotated in 
a vertical machiiiep it is mui'c likely to cause chat- 
tering and uneven surfaces than when the work is 
mounted in a horizontal boring machine. 

As shewn in Fig, a horizontal boring machine 
can be used for milling when no milling machine 
available is large enough to handle certain t3^pcs of 
heavy work. The cutters are mounted on a Jong 
gang arbor as a substitute for the boring bai”. The 
machine has all necessary movements for miUmg, 
with increased capacity for size. Horizontal- boring- 
machine tables are not intended to rotate, but auK- 
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iliary tabks give them this 
extra versatility^ as shown in 
Fig. 13. Movement for the 
rotating member is derived 
from the traverse feed shaft 
by gear box and universal- 
joint mecbanism. The work 
is actually being turned with 
the spindle locked^ 

Radial Drilling Machine: 
Better known as a 'Vadial 
drillp*' a radial driUing ma- 
chine is somewhat like a big 
brother tq the drill presSp but 
it is essentially a boring ma- 
chine because of its versatil- 
ity and ability to use various 
types of boring tools in addi- 
tion to drills^ Ag shown in 
Figs. 16 and 18, the heavy 
column of a radial drill car- 
ries a long arm that can be 
swung around through an 
entire circle if necessary* This arm 
has a vertical adjustment and is fit- 
ted with a drilling head which has 
both traverse and vertical adjust - 
ments. These combined movements 
permit positioning the work secure- 
ly BO that drilling can be done by 
directing the drill from hole to hole, 
rather than moving the work as is 
the case with a regular di'lll press. 
The primary feature of a radial drill 
is the area that the spindle can cov- 
er. Fig. 16 shows a typical applica- 
tion, In this casCp more than two- 
htmdred 5-in. holes were bored in 
armor plate. End holes of 2- in, di- 
ameter were drilled as a primary 
step, and the other holes located 
from these with a template. Using 
a bdngle^point piloted boring bar, 
the holes were enlarged to 3^4 in. 
after which they were brought to a 
precise 5- in. diameter with a blade- 
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style boring bar. In this excep- 
tional esse, however, the space to 
be [;^Dve^ed was beyond the radisl 
and traverse oapacity of the ma- 
chine, and therefore the plate had 
to be relocated to suit the pailic- 
ular work at hand. 

Universal tables, as the one 
shov-Ti in Fig. 19, add greatly to 
the vei'satility of a radial drilL 
This one is known as a swivel type, 
and it is adjustable to any angle 
or may be rotated completely 
around. In many plants^ work is 
speeded considerably by having a 
man lay out the work on a table 
on one side of the machine while 
another does the machining on a 
second table on the other side. The 
machine arm is turned to the next 
table for each machining operation 
and the men shift w^orking loca- 
tion from one table to the other. 

As shown in Fig. 8, regular twdst 
drills as large as 3 in, are used fre- 
quently to drill solid stock in bor- 
ing machines, except jig-boring 
machines, Single-point boring 
bai-s are never used in a radial 
drill and the blade^style bars must 
be piloted. Radial drills and ver- 
tical boring machines ai'c not tti- 
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tended to bore deep holes; this 
work is done on horizontal boring 
machines. Core drills are often 
u^ed with all types of boring mo- 
chines to partly process cored 
holes in castings. A core drill has 
four fluteSp cuts faster and more 
accurately than a regular drill. 
Cored holes must be chamfered 
before using a core drill to guide 
the tool concentrically. Core drills 
are made to 3 in. in diameter and 
modem designs comprise two 
parts known as the drill and the 
holder. Since the points do all the 
cutting^ the holder (shank end) is 
made of carbon tool steel and the 
drill (cutting end) is of high-speed 
steel or the edges are tipped with 
carbide. Shown in Fig, 17 are two 
typical examples of special boring 
tods to finish laige holes. In all 
instances such as these^ a twist 
drill or drill and boring tool must 
produce the starting or clearance 
holes. Lip clearances and point 
angles for drills, back rakes* nose 
radii, side-cutting edge angles and 
rakes for tool bits arc the same for 
a boring machine as they are for 
an engine lathe, turret lathe or 
drill press. This also applies to 
the various speeds and feeds as 
well as lubricants. 



Double-Edged Boring Tool Makes Rough and Finish Cuts 



This twin-edged boring tool has been a 
timesaver in our shop when boring short 
precision holes, as it makes the rough cut 
and finish cut in one operation. I have 
bored as many as 500 sted plates to a tol- 
erance of ,0005 in. without having to reset 




or adjust the tool. The detail shows the 
general sh ape of the tool and gives the most 
important dimensions. When shaping the 
tool be sure that the two cutting edges are 
spaced apart a distance equal to a trifle 
more than the thickness of the work. This 
is necessary so that the rou^ cut will be 
completed before the finish cut is started, 
otherwise the tool may chatter. 

— John D. Aldstadb Akron, Ohio- 

Large-Capacity Soap Dispensers 
From Oilstove Founts 

With exira em- 
ployees using liq- 
uid soap, one shop 
owTier found that 
the regular dis- 
pensers were too 
small. To solve 
this problem, gal- 
lon-size founts 
from old oilstoves 
were substituted 
for the regular 
dispensers. 
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SERVICE HINTS FOR HOME RECEIVERS 

S LIPPING cord-driven dials are a common source of 
trouble in many receivers- This annoying defect 
shows up when your favorite station wilJ no longer tune 
in at the usual dial setting^ and turns up at some remote 
point. A simple remedy is to make up a small quantity 
of “belt which consists of a saturated solution of 

powdered rosin in alcohol^ and apply it to the full length 
of the cord with a small brush or cotton-tipped appli- 
cator as shown in photo No. 1 . Readjust the dial to the 
proper frequency readings and permit the cord to dry 
before doing any fiu'ther tuning. Two or three such 
applications a year will prevent slipping in most cases. 

Photo 2 shows a pocket- type neon tester; these handy 
and inexpensive trouble shooters will check any voltage 
between 110 and 550 volts, either a.c, or d.c. It will in-- 
dicale Open circuits, shorts, polarity, blown fuses and 
defective cables. Set owners in localities remote from 
radio servicemeii should have a bottle of cement of the 
type specially prepared for radio and speaker work. 
Such cement is necessary for repairing rattling or torn 
speaker cones, cementing voice coils, spiders, etc. It is 
also useful for cementing loose tube bases and grid caps 
to tops of glass tubes. It is applied with a small brush 
as illustrated in sketch JFig. 3, 

If your small utility receiver is equipped wllh a loop 
antenna mounted in a manner similar to the one shown 
in photo 4, and it becomes necessary to remove the lubes 
for testing, don't try to reach around the lor^p ai^d pull 
out the tubes. Examine the loop supporting bracket and 
remove the screw that holds the loop in position and 
lay the loop back carefully without disturbing the con- 
necting wires, as Indicated in photo No, S. If the assem- 
bly is ultra compact it may be necessary to remove the 
control knobs and chassis mounting bolts and take the 
set out of the cabinet More small sets are damaged by 
cai'elessness in removing tubes than in any otl^er maimer. 
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By Stanley A. Johnson 



IT WOULD be difficult to iiuagine two 
^ simpler radio receivers that could match 
the performance of these student units. If 
you have a good pair of headphones, a 
quick look at the junk box and a visit to 
the “dime" store wiU produee the neces- 
saryparts. 

The two sets are about equal in sensitiv- 
ity and both will give excellent results on 
local broadcasting stations. Howe vert the 
tube set has the advantage of being some- 
what more selective and eliminates critical 
crystal detector adjustment. On the other 
hand the crystal set needs no tube, socket 
or flashlight celt Otherwisep receivers A 
and B are identical in construction details, 
A 10 by breadboard is used for 

the base. The coil is wound on a cardboard 
lube obtained from a toilet roU* and con- 
sists of 100 turns of No. 26 d.c.c. wire. No. 
24j 28 or 30 wire will do just as well, and 
any covering will answer the purpose. 
Such wire can be salvaged from old ra>- 
dio coil^ Wind the coil in a clockwise 
direction; stop at the 20 th turn and tudst 
the wire into a small loop which is to be 
scraped free of insulation and used as a 
tap. There will be 4 of these taps, as 
will be noted in the simplified wiring 
diagrams Figs. 2 and 4; schematic circuit 
diagrams appear in Figs. 1 and 3. Mount 
the coil form and Fahnestock clips with 
short wood screws. To lay out the tooth- 
brush switches, mark 
off the thumb lack 
positions with a com- 
pass, then bare the 
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ends of the wiie leads which go to them, 
and wrap the bare wire around thq taeki. 
Pull the bristles out of the small 10 cent 
tootlibrushes with a pair of pliers, and 
di'ill the handles for short machine screws 
at one end and wood screws at the other, 
^^shers are placed under the wood screws 
so that the switch arms will swing freely; 
the round heads of the machine screws 
contact tho thumb tacks. Circuit connec- 
tions are made to soldei'ing lugs under the 
hex nuts. 

Drill and countersink a hole for a ma- 
rine screw which is inserted through the 
baseboard from the underside to mount 
the variable condenser. Any condenser 
with 15 or more platos may be use<l, or, one 
sectxoTt of a Z-gfing condenser will do. 

Use a good long and high outdoor an- 
terma, and run the ground to a clamp on 
a cold water pipe. Exceptionally long an- 
tennas will give better results when 
connected to the “Jong antenna" 
post. To tune either set, move the 
switch arms to the No. 3 thumb tack, 
rotate the variable condenser until 
a station is picked up, then try re- 
adjusting the tap switch at the rear 
of the baseboard to see if the signal 
can be made stronger. If no station 
is heard at the first adjustment^ tiy 
another combination of 
switch positigns. To 
turn off set B, discon- 
nect positive bat- 
tery lead or in- 
sert switch indi- 
cated in Fig. 4. 
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(A) Public address and film- 
sou nd iiKtfl ri*ls r1 spa<ik«r ca- 
blet are diAicull' fo replat^o Qrid 
will Ictftl longer if coMeiJ an o 
largo diamol4r reel^ iban if 
hung on a nail or smaJI dlam- 
Her peg. TKe reel shown m 
pho^a ond detailed i-n figs. 
1 lo oi a pracllcol 

electriral TObfo “*** 

pravidei on intere^lirig low- 
Fng prabFam for iludenti. it ii- 
mad'o fram 3 phQCfrE of wood, 
sowed CarflfySlif to fit togothar 
and form a $iji-|idad r^el. 
Dcwe-I rad handies can be 
withdrawn le parmil lay mg 
floh (B} Qld lafely razor 
of iho "hao** typej. with tcrew- 
in handle, maonted on fodiO 
workbench by meant of a sFm- 
ple bracket^ acts os vita to 
hold smolt porta for ^Idermg 
□r oit 4 mbly 



(C) Tool troyi help radio ifudenti and eTiperimente-ri to 
idenlify and keap track of voluciblv IOoNp Those pEieri 
were outlined an a boord which ^at Ihen ^ol on a 
bandtow |g provide the proper shaped raloining blocks 
which Were glued fa ihe Irayi and numbered 1o cor- 
roftpond wiih ide-n-dFyIng number! on the look 

(D) You con lubililotu 
o type 3>5Z.4 lube for 
o 35Z5. If a pHol 
light was owd oi in 
diagram Fig. 1^ Iniarl 
q 30-ohm 1-wptt re- 
si Hop in tariet wtih 
the a.c. line end con- 
ned ihn pilot light 
ocro^i it as ihown in 
Fig. ?■ Micraicope 
holder for viewing 
home recorded record 
groove! by reftacted 
FtghL IF) Lead-In m- 
suloioP mode from 
CompotEllcn ends of 
burned^ouf 
closed fuses, and □ 
machine screw. To 
diamontia fuse break 
shell and remove rivet 
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B londe or brutittte— 

ch«y prefer the mao who amok^a a pip^:! 
But don’t let 'em down! Follow thfoufth— 
with true PIPE APPEALS Put Prince Albert 
la the howl- FRAGRx^NCE to k^ep ^eoi 
Rmillng— on a date— at home— la the office 
— anywhere. GOOD TASTE to keep you 
Amiling^rich taste^ yet mitd and tnelloWf 
easy on you r tOn^ e . P* A . is no-bite treated. 
Crimp cut — the world largest seller- Keep 
*eiri smilinE: with Prince Albert Tobacco — 
PIPE APPEAL for all! 
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Dear Joe: 

still bronco busting! 



Thought I^d laft all that be- 
hind At the Lasy but * 
load of KM in thett onap* 

That'G an Indian Motoroyole I'm 
riding -- and believe me, it^s a 
great mashine* Easy and eafe to 
nanSTa, and it stands up under 
thifi oroBs eountry stuff like no- 
body^e business. An Indian ought 
to last forever on a deoont roadl 

I'm going to get me a personal 
Indian after this war and have 
some real fun. The old cycle fans 
In the~ jutfit tell me It'll be 
the grsateet Indian ever built* 
Ifrite soon* eht 



iNbUH Moioaoi COMPUir, saungfield, mass. 




BUY WAR BONDS NOW 
^ TO BUY AN iNDtAN lATER -k -k 



America’s No. 1 War Crop 

(CortlirtUia^J from PO-fliB- 4^> 

its original form, or as clotK, or in plastic 
partSi the Quai'termaiiter Corps reports. 

The army uses 1 1^000 dilFerent cotton 
items. Cotton cbthing has been found 
warmest for Arctic w^ear and coolest for 
the tropics. Ski tiwps are clothed In tight- 
ly woven, wind- resistant cotton fabiic. 
Their reversible outfits are white on one 
side^ for snowy backgroundsp and gi-een on 
the other, for forest fighting. 

Tropical clothing of cotton is designed 
for comfort, light weighty and resistance to 
heat, rain and perspiration. For jungle 
combat there is an all-cotton one-piece 
uniform with built-in suspenders to hold 
up pocketfuls of grenades. Every item 
worn by such a jungle soldier is cotton^ 
from plastic helmet liner to mosquito 
gloves and rotproof shoes^ haversack, gun 
sling and water bag. 

Warplane crews wear electrically heated 
cotton suits^ containing coils wired to elec- 
tric batteries, eliminating the need for 
heavy, cumbersome clothing at high alti- 
tudes. Testing such wired-up clothing, one 
scientist slept outdoors at 30 below wro, 
covered only with a cotton sheet warmed 
with wire coils. All-ootton parachutes arc 
used to deliver supplies by air, and per- 
sonnel parachutes have cotton cords and 
harnesses. 

Kubberized cotton appears in blimps and 
balloons for war patrol and weather ob- 
servation, hosea^ Siting, tubing and rub- 
berized garments. In all, it takes 250 pounds 
of cotton per soldier to equip the army. 

And now, if you still haven't figured out 
the guessing game that opens this article, 
here aie the answers: 

^^You wear me {from h&t lining to shoe 
laces); eat me (as vegetable oil products); 
sleep on me (sheets, pillow cases, mat- 
tresses); ride on me (every automobile 
contains €5 pounds of cotton); read out of 
me (book bindings); look at me in the 
movies (photographic film); rub me on 
your face (cosmetics); I make your radio 
play (insulation of all wire); fire me out of 
guns {smokeless powder); in planes (plas- 
tic parts); tanks (wiring, plastic parts): 
ships (the same and many more); descend 
v/ith me in parachutes (cords and har- 
nesses); float to safety in me at sea (col- 
lapsible boats). I'm present at your birih 
(hospital uniforms and baby^s layette and 
go with you to your grave (16,TtM) bales a 
year in caskets). 

No wonder cotton has been called *^the 
most important things that grows/' 
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In those earlier days people didn't 
get around like they do now. Life lias 
changed its tempo. Improvements have 
come so thick and fast, they sometimes 
escape attention. 

For example, just compare the mod- 
ern Tyson Cageless Bearing with the 
older, conventional tapered roller bear- 
ing, Tyson haa more rollers. That's easy 
to see — and important, for rollers carry 



the load. And size for size, Tyson '^411- 
Rolls" Bearings last longer — almost 
frctce «s /ong, 

I'hcre is plenty of proof that Tyson is 
the most advanced , . . the toughest , . . 
the longest 'lived bearing ever built for 
heavy-duty transportation and indus- 
trial service. 

The big name in bearings today is 
. , , Tyson ! 




sen 
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Dont live in 



KEEP WARM WITH BALSAM-WOOL 
ATTIC INSULATION 

Didjortr home hare the chitt of an arcik 
igloo hut icirrUr? ron dofTi have to tet iV 
happen agaia. For right now^ qmekty and iaexpffjsioely 
ean assure yourself of gretiler oomfori with less fuel 

with Balsam^Wonl Auic hTalatiorj. 

BalKim-Woot, highrst rffiricriry inFuIaticn], h ^mran- 
Iced to give y<>u complete ^lisfacclon or your money 
back. It ia taiior-madc to your at lie — easy to appLy. 
Hundreds of thousand a of pleased home owners can 
testify to the lasting cumfort and fuel 54vings that 
go OH year after year as a resuJt of the outscanding 
performance of this product. 

Balsam- Wool i£ tlic original scaled Attic Insula cioil 
— wind proofs moistureproof and fire resistant. Its 
qtifllity 13 fully proved by twenty years of usage Ln 
ihc most frigid markets. Don^l Wait. Buy now while 
materials arc available. Sec your Lumt>cr dealer 
about easy mnnthly pa^mients or mail the coupon. 

SiilLlD IK^ULATIQN 

r WOOD COr^VF-Ri^lON COMPA\'V 
I Ocpl- 310-10^ Fini Bux^lk Bldg. 

I ruuj, M^nnHuplA 

I Opitlfm.-fn: I wjiTit lo know mflr'C nbout fljiiam- 
I VVool trouble Value Attk fniulpiion. 

I Tci III Ln giving ynu nprrial infcu-rnaliDlIk 

I plcaiBe chEhrk; I am a home nHiicr ^ 

I ctudegic -HinlTMljpr □- 

I A'enU , . , , 1 r . . r r - . 

I Addwfs^ , , 





The Bomber That Fights Any thin g 

{Ccnllnu^d from ppfle 871 

H. Smith, who paid a call mth his Flying 
Forti'^ss teammates on the St. Nazaire 
submarine base. Homeward bound, a burst 
from a Nazi plane caused an explosion 
amidship, i^Tecking the eleotrk controls 
and starting a fire. Two men bailed outr 
A waist gunner got stuck haUway out the 
hatch., and Sergeant Smith pulled him Ln 
and got him to another escape hatch at tlie 
rear. He stuck around, himself ^ Wrapping 
a sweater around his face to save it from 
the flames, he administered first aid to an- 
other %^otmded gunner and then fought the 
pursuing Focke-Wulf fighter with first one 
gun and then another until the Are began 
exploding his own annmuiution inside the 
fuselagOp Sergeant Smith dumped over- 
board what blazing wreckage he could 
grab, emptied all the extinguishers and 
water available on the fire and dien beat 
at the flames with his own hands. He had 
the fire about under control when Lt. Lewis 
P. Johnson brought the wounded plane 
down on English soil. 

The waters of the Solomons were happy 
hunting grounds for Capt. John W. Car- 
penter’s Fortress, He teUs of one raid: 
"'Hunting was good that morning. The wa- 
ters were full of Jap shipsv I was flying at 
5,000 feet, just before dawn. First we lo- 
cated a cruiser^ made several passes^ but 
ack-ack coming up almost between the 
engines made it tough for us to get into 
the right position. I circled to make an- 
other pass and we .spotted a battleship that 
was the biggest thing Tve ever seen. 

^The battleship took refuge between 
two small islands and hemmed herself so 
she could not dodge the bombs. On oiir 
first pass we dropped four 500-pounders 
w^hich hit about 300 feet beyond the bat- 
tle wagon. I turned and came right back 
over the battleship, expecting terrific ack- 
ack; surprisingly, the Japs didnT firer 
LangjaKr^ our bombardier, dropped four 
more bombs and the next thing I knew, the 
bottom turret gunner yelled over the phone 
'We blew the rear end off that big baby!^ 
Then the tail gunner shouted *Holy smoke! 
She just blew up!" Langjahr had made two 
direct hits and two near misses with four 
quarter- ton bombs. He must have hit the 
powder magazine; the ship blew up so 
completely it wasnT even burning when 
we returned later to survey the damage.*^ 

Among the Flying Fortress legends from 
Africa, the epic Eight of ThunderbLrd holds 
8 high place. Fighting off swarms of enemy 
fighters, shooting down six+ the crew 

(Cantinued to 150 ) 
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“PLUG'CHElT WAKES UP SPARK* WEARY ENGINES 



Today, opportunity knocking at tho gorogo 
doors of Amorlco's cor owners. Here's the 
good newsi If your ear r« "sporh-wearv^' 
Aulo>lit« Spark Plug dealer* can help you 
moke your gas coupons go further with 
"Pfug-'Chek" inspection service, 

Actuol tests by the American Automobile 
Asseciotion show ^‘Plug-Chek" eon Increase 
gas mileage as much as 12^.' 

Get more essentiol miles of transportation. 
Ask your nearest Auto^Lite Spark Plug Dealer 
far '*Plug*Chek'^ Inspection Service today, 

THE ELECTRIC AOTO-UTt COMPANY 

TolMfll, Ohio ■ AldncilBriRlrit'ief; ■ $ir|!!|||, OnllfiD 




and cQndktiQfl lei I if 

plug I pr* ppvffltTng pfap^f ly. 

Melchitig y^ur plupf WiIlK | 

illutlr^lEci ihe ''Plua-CtiBh' 
ll Iftfr flrtl llwp 4 FI gcIlEiig nfrw 
lift far ”ip4rk-witry"''art^invi. 
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A NAME WORTH 
LOOKING FOR 

when you need 
quality tools 




THE NORMAL Falls liiE^Liidn hack 

In Ift miHlek, #Jrch wicti Ju spNila] 
conveni^nc^^ drtd ^c-ofvomy . 

Af All brc4di'' for mosi look users Ls No. 4B 
a hlflKTr^udlhE^ fr-Qimc of uniKUftl 
c 3 icclknc« in rujEs^noss, and valur. Rhiidj 

Fine b»Lpn^; t^Lishcii And bulTrd fini^L comfortable 
checked Lumarich untifcakablr lurKlk- Adjuat 4 b 1 c 
for $ tn 1^ In- blades. 




IDEAL compaition fw No. 4 -B 
is TufrFIra. ihc !«□*( tfficbem 
and cconomkal gerwriil'pufpose 
hand saw blade ever developed. 
Won't break, won-'x *t^ip- Biie* 
cleanly Ihroogh lounh rods or 
thin toblnf, A flood exampk 
of whaT we mean by ^'Miller? 



standard items i>f PI' 
c^llenr reputation in [he 
nfiwma] Milkra Falls lint 
are SI siscE and tryles of 
cold chiFch arid punchos^ 
hamnner-forged of biflh 
trade ateel stketed Idr its 
citTcme xouflhficss- 
rior beat iftaiififl— a Mil' 

lers Palls specMlCy^ — makes [hrsc items unlfoently 
the finest quality. Look ftw che Milkn: Falh name 
when you buy, you’]] decide the r^iulu art worth 
o^tra cflfie in aekctiiiDn. 



MILLERS FALLS 

TOOLS 




MILLERS FALLS 
COMPANY 




Gfeeniei^, 

U.Si. 



nursed the crippled plane home on two en- 
gines across deserts and an l,80O-:^t 
mountain range. Li. John L. Cronkhite* 
pilotr tells the story: 

trip to Tripoli was like a cross- 
country trip at home^ but on the bombing 
run over the Castelbenito air field trouble 
started. German fighters put No. 3 engine 
out of action. We puUed up near an escort 
of Lightnings for protection when suddenly 
No. 4 engine, also damaged by machine gun 
bullets, went out. German planes then 
went for us. The top turret gunner shot 
down one Messerschmitt." 

The gunner describes these few minutes; 
'*1 cut the tail off one Mes;$erschmitt with 
a burst, then I got mine. Two Jerries came 
at me from different angles. I traded shots 
with one of them and turned to fire at the 
second when I saw a puff of black smoke 
from his plane. Something hit the turret 
and I hit the floor.” 

The pilot continues: 20 -mm. shell had 

hit the turret, w^ounding the giunnerp but 
the bombardier climbed into the turret and 
bluffed the enemy fighters with empty 
guns^ The Germans had put a shot through 
a pipe. When I looked over my shoulder 
I thought the whole plane was running 
with fluid. We were moving so slowly on 
two engines the remainder of the forma- 
tion could not give us cover. We were at- 
tacked repeatedly for 75 miles. One Jerry 
nearly hit our nose in a head-on attack, I 
knew 1 was supposed to be hit by his fire, 
but I didn*t feel anything, 

“By this time the plane was laboring at 
125 miles an hour at 9QQ feet. I was fight- 
ing to keep her level and the rest of the 
crew was keeping watch for more Germans 
and bandaging three wounded men. Our 
next problem was to lift the heavy bomber 
over the mountains. We nursed H up hun- 
dz'cds of feet and flew alongside the range, 
praying that No. 1 engine, which had been 
cranky in the past would not fail. Sudden- 
ly I saw a pass through the mounlains- 1 
asked the navigator, *How about it?* He 
said 'Hell, go ahead. IVs okay with me." 

“Holding ray breath, I threaded the 
plane through the pass. When we cleared 
it, we sighted the desert beyond. The bom- 
bardier said *We were so close to the 
mountain on my side, I could have got out 
on a wing and touched it with my foot.* 

■^We headed for our base with the gaso- 
line gauges falling. We'd been flying so 
long we thought we saw the field five times 
before we did sight it. Everyone cheered 
when we reached home!*^* 

These are the planes, these the men who 
are taking the war home to the enemy that 
started it. 
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They graduate from "Evlnrude University" 

io serve on fighflng frotifs around the ghhe 



E ven before America went to war, com- 
panies of uniformed men began to fill 
the *"clas5 rooms'" of Evinrude's long-estab- 
lished service school. Even then fighting 
Evinnides were coming off the production 
lines. To keep them running under the 
CDUghcst sendee condidons motors have 
ever faced * , , to patch up hatde-scarced 
motors and speed them back for more » 
ret^uires battalions of resourcefuJ, highly- 
trained experts in outboard handlings main- 
tenance and repair^ 

Since Pearl Harbor, ^"Evinrude University'^ 
has been in constanr session. 

Swiftly and eflidemly ii hns 
helped train class aher class 
of outboard experts for ilie 
Armed Services, Veteran 
Evinrude instructors have 
ftrcamlined their wealth of 

* HEIP SPEID VICTORV 



experience into a few brief weeks of in- 
tensely practical training. Now, on fight- 
ing fronts around the globe,, “old grads*' 
of the service school know all the answers 
to k^epifig rtitiriingl 

are glad thnit wt peacetime Dealer Service 
Sefioni was equipped* Staffed and ready for its 
wariimc job. Sen’ing Americans figining forces 
wiih all our requires neces&adJy ttsttim service 
and parts avaiJable to Evinrude users. After VJc- 
torj' there will be sparkling new EvJnrudes - - - 
artd agatn, cooipleie and satisfying service to 
evei^' owttcr of jm Evjprudc mptorl 



EVINRUDE MOTORS^ MHwayke^, Wis, 

Evrr^rvd^ Moloft of Canada, Pet^than, CurtOffp 




EVINRUDE 

outboard motors 



_ . flU Y MOP E WAR BO ND 5 



OCTOBER, 1&43 



151 




HOWTO U5E 

WILLIAMS’ LATHE TOOLS 
for INTERNAL THREADING 



FREE ! 

WILLIAMS’ 
TOOL DATA 
SHEETS 



Once explained, ifiteT^nal threading with 
Wtlliafos" Tools is simple. Data Sheet 
No, 15 tells how* Other Data Sheets in 
the series are listed below. Circle the num*^ 
bers of those desired on conpon and mail 
to day. They "^re piinched for 3 -ring binder* 



Ik CI|Ki'><i4?'l0^riiit1rH nf WiIJLeqli' 
"'HqicHr'irhbr' 
a.. I>*ta on Wil]Lfl.m^ 
bortJLf Torilil. 

1. I>llft ""Vltlf-fthl" 
l^hnLo rkro Tod^ 

4, Utvt* ftn William^' 

‘ 'li u 1 M^^wk. 41 ■t ' w nf imbM 
Sp DpL^ nn "’Vulcan."^ 

Lathi 

A, Dala tih '^Vnlckti" 

Chakn Vipmap 
T. T}iih on U^klllKmi' 

T am 3 II ^Twi L i . 

13. laCernHl Thread |ii 



. Lka[* oti 
' ^rUir' ' WrE^artH. 

*. Kurkin TLmfi wUh 

WLlliaina'' '''iiuiii&rHHikoU'^ 

i.4. iJafm on “ VulcaD.'' 

Kmp ifisllfc, 

1l 1. DaEa an. Wllltataii'' 

’'C'" Clflmpi. 

13. ti'H nf WnilAfiaa' Cutllar- 
llfl Ttxsl lialdikn, 

13. Vm\ nf WiJIlaiDR' Knarllmr 
Ti?Ol J|ni|Llq>F*. 

14 . riw nf V^'il I Ln Ini' Th 
ThniI IDutdira. 

g vtLb. WUlLalik^ truOiL 



MAIL THIS COUPON 



}. H. WirEimmi * Cck, Depc. M-t0^3, Bnfljla 7* N. Y. 
t'lcAJE asod Dae* ^h-e-cii bdow; 



t 3 



Ntf^r ^ 




Get Fit to Fight 



(C ontiny o d from Jwa fta Jlj 



if he Hves in a noisy city. He has schooled 
himself not to pay any attention to what 
goes on around him or he would be driven 
frantic by distractions. 

If you want tp re-educate yourself p Colcr- 
nel DT]liscu has the exercises for this, too. 
In fact some can be made into parlor games. 

Seat yourself blindfolded irif the middle 
of the floor, Your friends are cautioned to 



move about quietly, but to try to grasp a 
stick which you hold in your hand. When- 
ever you hear a noise, you simulate firing 
in the direction you think it came from. If 
you are accurate, the person “hit" is “dead” 
after being caught in your line of fire. 

If may be a game for you, but it's hon- 
est- to- goodness war training for our boys 
who will be facing death in the dark on 
distant shores. 

The ability to see things without looking 
at them, says Colonel D'Eliscu, is impor- 
tant to all soldiers, but especially to avia- 
tors, who must concentrate on their flying 
and yet be on guard against sudden attacks^ 
Peripheral vision also contributes much to 
the success of players In team games. 

Look directly In front of you while other 
men on either side make some movement 
with hand, foot, or body. Try to teU what 
they are doing and check with them on the 
accuracy of your description. If you can- 
not see them, ask them to move a little 
more to your front and try again. With a 
little practice you wiU be able to see things 
at a surprisingly large angle from your 
line of direct vision. 



To test your sense of touch, walk blind- . 
folded into a room with your hands Ui the 
air, or into an enclosed space out of doors. 
You will step on or brush against a variety 
of objects* Don^t feel them with yotir 
hands. After moving about, leave the room, 
remove the blindfold and wri^ down what 
you think you touched. 

You will be surprised, probably, how 
Wrong you arCfc But you^ll also learn what 
an American marine and soldier encoun- 
tered in the dim and creeping jungles of 
the Philippines and the SoIomotxsF 

Mow they're learning it over here, thanks 
to physical training advocates Uke Colonel 
D^EIiscu, who is resolved to leave no mus- 
cle unstretched until the men of this nation 
are fit to flghL 



CYou can obtain additional information 
about products described in this magazine 
by writing to the firms Usted in the Where- 
to -Buy- It index. Say You Saw It in Pop- 
ular Mechaxiics. 
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CHAMPI 

Ojv 74cr/t'£ Duty On £very Front 



y 









lo the heat of baiiLe everywhere^ on land^ water and in the air. Champion-equipped ecigioe^ 
add their roac to the thunder of our march to Victory. On the home front too, in a less 
spectacular way« Champion-equipped engines keep supply lines and transportation rolling 
with thar characteristic dependability which is synonymous with the name Champion. 




Spark plwps in today's high-ourput super- 
charged aircrnfc engines rake a of 
pu nishtnent^ The s am e qua [ i ues that ma de 
Champ ion the spark piuss of racijig 
champions have skyrocketed them to favor 
for our most powerful aircraft engines. 




Land bate Le ships, with gisi engines of 
greater siie and power than chose used 
by any Other iaod vehicle^ are izioil eiltc- 
cive offensive and defensive weapons. En- 
gines must not fail, and tank^ with Cham- 
pion-equipped engines are on every front. 




% 



"Handy Andy" of cwr armed forces every- 
when;, Champion Spark Plugs keep 
plugging away through hell and high 
water in the majority of aLL jeeps. 




Patrolling our eojistat waterways is an 
entire navy of smaller power boats^ 
Champion-equipped gas engines give 
them eittreme speed and maneuyerabiljiy. 




Cars, truck 5, and busoSt troop rra ns ports 
and cumnicruial transports arc ah equally 
Vital to the war effort, Champion Spark 
PLugj arc actively in the service here. 




Helicopters are destined m become a 
tremendously vaEuahlc defense against 
suhinarines. Sikorsky Helicopters _ are 
equipped with dcpcadable ChampJoaa^ 



FOR NATIONAL S £C U III T V-F 0 N PERSONAL SECURJTV-feUV WAN RONDS 



OCTOBER, 1943 



153 




^'DURATION’^ HOME MECHANICS— Atten- 
tion!^ Stop those leaks. Seal those oraeks. Re^ 
pair those breaks, TiK^hten those loose parts. 
Do it yourself — quickly * expertly^ inercpcnsively^ 
Do it like the professionals do — with Smooth - 
On No. 1 , the metal cement that requires no 
hoatp no previous experience. For nearly half 
a century a with mechanka^ plumbers, 

repairmen. 

Repair yonr boiler, water pipes, steam pipes, 
tank, auto radiatar^ crank case. Tighten fix- 
tures, tool and uten&il handles, casters, hingfn 
Bcrews, etc. With Smooth-On you'll do jobs 
you never dreamed you could do, little and 
large repair jobs in homc^ shop, garage. 



In wartime, with professional mechanics so 



scarce and eo busy, i 

nui* SMOOTJI^N in 
T^e., I-iiy., or larjffT 
^nnfraE'nf r|i jfT^m 
^ujhpilff (?r if 

nenrurrarif /niM» tur^ 



ake over—yotirfieif. Got a 
can of fimooth-Oll to- 
day and have it han- 
dy. And be fiitrc to get 
this — 



FREE 



40-PAGE 

REPAIR MANUAL 



Tells fknJ shCiWi haVi' to ]rm. 1 c«^ br&itl^ii-K jcrackiH Etc-. 

3n rIL hind? of h£>unrhaLil. Vu-Ui pnS rIvop 
squlpnit^ikL — irtstiEini that ln&t. 170 dsA- 
KTTkm^, SLinple Instruction. W[tl bhvo 
rou j:J^iirv iti reduce iipkepp eifp^nK^ 
AlkkDlutrl? FHEE 3 

-MAILTMrSTODAY 




_■ 54n»1li-On iili, Ca.p Orpt. JTp 

otto CDminunip^W Av*u, JCi-h«t Cilv d 



4 -bilCE, I Wn 



N- J. 

hajidbf»ti 1 






SkfitwM SMOOTH"ON 



The Army’s "Little Hollywood” 

([ContEriuad fi'cm pas* 

mad^j for distribution to Gaining centers 
throughout the country^ 

Other branches of the service, air corps, 
navy and marines, have followed the army's 
lead in adapting training films to their 
varied programs. Most of these films, how- 
ever, are produced by private companies 
working under the direction of aviation, 
naval and marine officer technicians. War 
industries are also using films to teach men 
and women workers how to buHd tanks, 
ships and planes. 

The Signal Corps" big studio at Astoria 
IS more than a training film produclLon 
center* It is a regular army post with bar- 
racks taking the place of former dressing 
rooms for movie stars. Hundreds of pho- 
tographers are trained here and every man 
must be skilled in operating both still and 
motion pictui^e cameras. 

In making training likns by the hundred, 
the Signal Corps has put America's ^eat- 
est entertainment medium in uniform. 
When Johnny -^vrites home from camp that 
he spent the morning going to a movie, 
don^'t worry about tlie army going soft. His 
movie glamor girl is probably a I5S-mm. 
howitzer. 



They Pack the K* 0 * PuncK 

CConfinugd frem p uH C 

10 to 13 battleships (figuring that 2 were 
lost in the Solomons); Italy, 5 to 3 battle^ 
ships; and Gei-many 3* This makes a total 
of from 18 to 24 for the Axis against a pos- 
sible 35 or 37 for the Allies. 

No matter how cruelly the war lords of 
Japan and Germany drive their workers, 
they cannot hope to catch Up with the stu- 
pendous shipbuilding program of the Unit- 
ed States. American shipbuilding speed is 
one of the factors that HiGer and Tojo 
overlooked. 

Secretary of the Navy Frank Knox has 
revealed that the u+ Na vy"s five- ocean 
fleet, originally scheduled for completion 
in 1947t will be ready for service in 1945. 

But even in this autumn of 194S, eoncon^ 
trating its naval might around the new 
battleships and carriers, the U. S, Navy 
will give a good account of itself. Watch 
and see what happens when hell on keels 
breaks loose against Japan! 



(I You can obtain additional information 
about products described in thi^ magazine 
by writing to the fu’ms bsted in the Where- 
to-Buy-It index. Say You Saw It in Pop- 
ular Mechanics. 
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That's \^'hat the flien ia the armed forces say 
a|j[iut the Harlcy-David^Dos they kft at home. 
And typical o( what the boys wlro ride Harley* 
Davidson Motorcycles in the war tliink is diis 
excerpt frotn a letter^ *'Oiii here Harley-^ 
Davidsons are the best a man could ride. They 
have the guts ta gilt tip and pull out of &ny 
sand hole within reason* We climb sand dynes 
sometimes as high as 40 or 50 fett withouc 
any trouble :tt alL They take all the pynbb- 
ment wc tan dish out — cfosa territory e^^eii 
tanks can't get nn-ef. Out of our ranking 
officers snid the other daj> 'our rtiotof jockeys 
would ride those Harley-Davidsopis tbrangh 
hell and back and make their own road.'” 
Sounds like ibe good old endurance tunr hi lb 
climb, gypsy lour and race meet daj-S> doesn'e 
it? lliose days will be back, and when they 
arcj Harley^ Davidson wlM have es^en better 
M otCf cycles fur you. Mail my poo today! 



fTAELEY-PAViDSDN MOTOR CO, h 

■OfpL P, Mil'll u-Likcie I, Wi$<:pn.KIi I 

Please SL-ftd at ^idc free vapy 

'^Fnchuiiaiic'''' fillip with m'litiir'- V im 

c^clc iciioa pjctviiii \itid ffariJlibE nutins. V ■ 

H 






back home 
Davidson" 
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ITS BIG TEETH 

HAVE LITTLE TEETH 




sviraUd 

cf cotise d^ubJ*-cut £Fe. 



Ai^ ODDITY? You might call it that* But in 
rated tooth construe ti an ^ Nicholsan 
stmted that even in auch centuries-old impIofaentB 
as fllcs^ cxiEiuccrinif iKimce kcep4 £jLdin-g new 
things to keep pace with iiidu3try''s march. 

Besides greatly incre-asing filmg speed , ^rrated 
teeth virtually give Nicholson or Black Diamond 
hies “Eccond wind/* As csch '^little'' tooth wears 
down^, another" hringFs up a fresh Cutting edge. 
Result: longer cfBcient file life; a greater numl^r 
of effective strokes per file; more work per worker; 
mure filing production at less cost. 

Through four generations of fiJt-making expe- 
riencCp Nicholson has contributed many advance^ 
menta,. , « « In improved file designs. In faster and 
more accurate methods of cutting hie teeth. And 
in thoroughly Controlling every step of maiiufflc- 
turc. Whether you buy one or a thousand, you'll 
find these famous files so uniformly made and 
hardened that Nicholsoo. can guarantee “Twafve 
perfeo^ fiJes /> avery dox^n/* 

, Flii lOOKr "NLt FliO&OPHT'' ■ — The ibjoeE Bulhor- 
itative and l5i>fll( of its kind . * * 3Hwi- 

trated pjieES on tnony- oi ftnd Ep«£la.l 

purpAM nleE; aitd «ari pf file:! — with additJonat 

■ uiformalioR of valnt co purthA&ing *.nd 

production hcadfi, forcTP^Pp Iee^ fa.rnte^-ip 

repairmen. Sand lor y.pur popy, 

NICHOLSON ni£ CO^ 2 JUoni SL. PmiStm 1.R.LU.S.L 

CiPTPifdqn f^lanfp Ont.} 

NICHOLSON 

Ell EC rveur 

rILCd PURPOSE ■^u.s.A.'^ 

MAPI «■ U.V*. 



Fighter Planes by Special Delivery 

jConlmu-eici from page 

ticular flights. Those who are assigned to 
deliver planes into the cold north draw 
heavy winter flying clothes. Planes that 
are destined to cross water are equipped 
with rubber life rafts that inflate them- 
selves automatically upon being opened, 
and that carry new radio distress trans- 
mitters. Such a transrnitter sends out an 
SOS signal automatically when a crank 
is turned. The ground wire is tossed into 
the water and the antenna 13 carried aloft 
by a lightweight box kite or, if there Is no 
wind, a small hydrogen generator is used 
to flli a balloon that can lift the antenna. 
Cross hearings on the SOS signals can be 
taken by receiving stations to locate the 
life boatsj then a plane can be sent to res« 
cue the men. 

A jungle kit is provided to pilots who are 
going to the tropics. The kit includes a 
booklet that telb how to make a controlled 
crash landing, how to use a parachute for 
a lent, and convert a seat cushion into a 
sun helmet There are instructions on how 
to find water and on how to recognize edi- 
ble plants. The general rule is to eat any-* 
thing that monkeys eat, and to eat the 
monkeys, too. 

Airplanes as urell as the ferry pilots need 
special equipment In fact, relatively £e%v 
airplanes as they come from the factories 
are ready for battle action. First they need 
to be modified for the area in which they 
are to be used. Part of the ferrying divi- 
sion's duty is to fly new planes to modifi- 
cation centers for their final preparation. 
Plants are "winterized’* or “summerized^' 
for arc tie or tropical use by spedai carbu- 
reUon and treatment of oil and fuel hues. 
Final camouflaging, depending on whether 
a plane is to be used over the deserts, jun- 
gle^ or oceans, is also put on. New navi- 
gation equipment is put in place and other 
changes are made to meet specific require- 
ments of climate and combat. 

The Air Transport Command is hardly 
two years old and already it has delivered 
parades of planes and tons of equipment to 
many parts of the world. It has pioneered 
its own air routes^ built its own fields^ and 
even established its own u^eather stations 
in the Arctic in locations so remote that the 
weather crews are dropped by parachute. 
When the whole story of what the com- 
mand is doing can be told, says General 
George, it will make reading that sounds 
like Jules Verne. 



([To learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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ABOUl WHAT BAnERY TO BUY 



7 




mi CHOKl 0 

than ' 

Get the 
e%tta 

leading 

tieiiri^ 

latgc-sl 

'■ lactn 
MTtR’f COftPO 



ralioniiig dc- 

:r 

I yo«r battco- 
! Vito . * . the 



111 "yiiiifrfl-Hiii'* 
mm IHS AUTD- 
i\Ji Riieh-Jh nr 

Jif Pcian-iiiDDiif 

fihsJu. 



^ '' >0,rnltnna ^'’5' 

“ * rtation s«TVic< 

r cquiPP®*^ 

haltcrics. 

ightvng 



iicut batten 

autoine^*'^® 

Jilt by tbc 

independent Jn 

„1 automotive « 

pltLCl^i* 
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DESIGNED 



At industry- reward^ cjiipluj^L^$. t*1io 

tupficet jdc4i4 dint. Epeed proiluclian, 
fo do' “Yankee” Fine M-ccbftnicii* To-oliS- 
reward industry by eavinf lime and 
energy on eoonfless jobs. Froui Spiral 
iwrew Drivers to Tap VrenclicB and 
fToni Amornatlc Drills to Bit Braces, 
rich ^‘Yankee" Tool haa been pains- 
takingly to |;et tlimgii dune. 

Ingcniouts and dependable, '^Yankee'^ 
Tuol^i have rontrjbuicd lo the cfficicney 
<]| American production for nearly half 
a century, Tada>\ of course, tlieyVe 
gone to war anEl are not always avaib 
able at yonr dealers. 



^tAKKCr SPIIAl SCIEW D^fttVER N»,13ilR 
Jl Skn Fir Efiry Firji^ii 




Matter*, -sfou, Tuott 



^aEteries have gone to wer. 

In Ihe air, on On shore; 
You can't J^uy them as before: 
When it'^ over the re' H be moTC 



'YANKEE"T00LS 

make good mechanics heffer 

North Bros* Mfg. Co., Phllo.^ U.S. A. 
Established 1380 



Planes of 1953 

tContiFuiad from pq ge 51 

properties was established, lOD octane was 
considered a perfect anti-knock fuel. To- 
day for much work IDO octane ga^^oline is 
routine and super fuels giving much better 
performance when utilized with engines 
designed for their use aie available. 

Whether we go to squirt propulsion or 
not, our propellers themselves show con- 
stant improvement. The new contra- rotat- 
ing types eliminating torque and providing 
much-needed blade areas to improve effi- 
ciencies are becoming available. 

Progress has created another problem 
which engineering must consider. It in- 
volves assisted takeoff acceleration and 
perhaps landing acceleration. We are con- 
stantly running wing loadings higher, but 
airports can’t grow much more; so either 
wing loadings will have to stop, or assisted 
takeoff by gravity^ eatapult^ rocket or other 
device will have to be developed. 

These are only a few of the engineering 
thresholds of today. Let us try to see- what 
these thresholds may lead to within a 
decade. 

First we shall have a nation and a world 
W'hich will owe their freedom to air power* 
Security in the future will be synonymous 
with the dominance of air povrer. In the 
U. S. Army and Navy alone we shall have 
over 2, ODD, 000 men returning to civilian 
life, each trained in some phase of aviation 
and most of them wanting to stay In avia- 
tion, probably wanting to operate an air- 
plane of their own. In addition we have 
already well over a million men and women 
in the aviation industry. By way of com- 
parison, airplane manufacture, including 
all its phases^ which in 1939 ranked 44th in 
dollar value of products, today ranks first* 

We shall also have in the peace many, 
many air fields built to feed this machine 
of war and then available to commerce. 
Aviation should then take its proper place 
in the transportation and private travel 
picturOr I have always deplored the belief 
that aviation will replace other forms of 
transport. I doubt whether aviation will 
ever touch nine-tenths of the transporta- 
tion now carried by rail, road and ’water, 
Each has its particular utility, and aviation 
has its purpose quite definitely defined. 
Among other things it wHl create new op- 
portunities for trade and stimulate new 
desires to ti^aveL Aviation will simply sup- 
plement and be supplemented by the rest 
of the vast transportation system. 

With the advent of the transcontinental 
overnight sleeper plane it became possible 
[Con.linu-idl lo pogc IfiD) 
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ifT/yi/DfMr 



Never had iSrcraft done moie dainage to wars.hips rhan. U- S. torpedo 
bnmbeirs did in the gteac Battle o( Midwajf. Sonic nf the credit 
belongs lo ihe lorpcda directOM which enabled our flters co ''put 
rhe finger" on the cfieiTty. 

Torpedo diteetori arc a^yrare because they are made with extreme 
precision, and i^pi in condliion by trained technic iart$. 

Trained TeeAftieirni Sanies Aw^aitM FOI7 
Acnerica'‘s automotive re[>air men ate ;rejsrr trained technicians. They 
can give your spark plugs the cleaning and adjusting chey must 
have. They can also give exp ere setvice qn rhe etghr other AC 
prciducts with which iniliions of vehicles are equipped. Thus, these 
men can help you conserve gasoline^ oil, and tires. 

Take a minure^ won't you, co read the few details (below) of the 
Care youi AC products should teceivc.^ When icplaceraent becomes 
necessary, select AC — and be Sure of complcre saiLsfaction, 

A 19 i^:c 5tpitmhvt J 942j June Jfl, 

I iP#j, /&t‘ eitMtisdrng ii# pTidw^irrg f§r VafriSrj. 

AC SPAR 1C mJG DEVJSION — CElSIERAL MOTORS CORPORATION 



Td Ijrpj'i/ pdlli^ii/xy 

rn/vmaXX*ri fc ihi tiUl- 

iraxii^tt tf T^rptdif fJwJfisr. 
ifUittf/tJ f»r 



TORPEDO DIRECTOR 



AUTOMOTIVE SPARK 
PLUG 



A 1 -MIe piuai — Dieii^ ■□# 

H IfriMn pluf k wpM? il mMfl 
l(<i i.k nns rfiupft» In. Elh^ 
■M Uhi^c .Ei^idinE {in 

Plujh LitlU EJUWI !|hitfm. 
Ki-MisIlFr.— C3D«l illlr when lBc 
{j Hi'crKriiH hEEiJ. DiEE|i 
plu|.L liho ftVie ^ihi i-lEhlihii: 
wliirh wbxLe’HP JttUP 
LTsdCEpcE-Kni Jnw ilfik-iniE Don> 
illbtAwv,SnE jwnr plupn Hnnrd 
init Jd|UkLnf cTcry If v 



Q mm niANiii-^^ 4rn^ 4lr 
elriBCT infTE-jkr> 
CaniHitkirri-ain faerju-kF ki 
Chiii.-Ei- kUwik ihe faw of 
»ir linut AE EIEtHihi:HI>r. V«hje iir 
ElE.anfr ^hould hv EiAbEJ »<k>irt' 
rkicr>piir nr it lubnciiifd: 




*un HAWK - rrif Rc*lli» 
lvt:n]hlrFfr*. BuE.ir^^Hn 
hi.1 hn-n Jn u.{jp ihtrry cr 
fMHgr ihauunil inibai, i{ 




^ n.TD.1— Slr>v driviai 
Kntcmci f^Hniiicn tri 
IHE ud CicbM Jn -ni- 
pnEU«J. Ifia^cqipninilr 
nl3vnd tTum she pH^ikii 

d'lFE frill rl4jj pip^gpi nihi4 
CIUM rfnCKvUJ E^kumptiKHT qT 
lfi\ Jlhd Bil So, ECpilEfE TftDt 

li-IJ GIj>if flvm^nr *h<iictEE 
^uE dcalrr^ AC Oil TcM Pt4 

fhorMi. l3iu }E»uE Ail n illirtf. 



BRING VIOfOkT qL-iCKiH-Bgi U, & waR iAVJMCs staups ano KWfD* 
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THIS iS THE WHEEL, MR. JOHES 




300 shapes 

Riid iJiCS — 

trvcrj' grade 
and grain — 
there is a Chi- 
cago Mounted 
Wheel cus- 
tom-built to 
take on tiny 

f riiidlngj^rob- 
em* t a c h 
wheel is a whirling poirit of power that turns 
yaur jobs out smooth and in a hurry + 



PftOMPT DELI VERV — Our wartime set up 
concentrates on mounted points and grinding 
wheels J' in di*m-ct(r fin-d -kinder. 

Producttool Is frtepE^d up tuid. 
keepK with ■dem.Bjn.d. 

Ta4I ai lOSl U*tf and 
Hl-PewSr Orindm ar€ Jtsll avaSl- 
tp all who have priorlEiea. 



/ 









S^n^i fQr Fra4if CatSl^g. 



CHICAGO WHEEL & MFO. CO. 

vm. i- ^at-RDECN atheeTp chiCaCA ip Illinois 



- ^*;V 




UTILITY 

I TAPE 



BETWEEN YOU 
and THE COLD 



New pliable plostiie stopa 
leaks, S£iV&B fuel. Weqthci'- j' 

BtripH windowB. docra. base- 
btMrd*— caulkB caaementaj 
makes peeking, gaaketa. 

Easy to apply. Unroda like 
TibbDiL lust press inlc place 
and il Hays pul. Does HOI crock, cblp^ 
dry oul or shiiiLk. 

Aboul 60 fl. to boi. At Hardware. 
Plumbingr Mill Supply Dealers 
or Sl.^S prepaid ($1.40 wesi ^ j 

ol liqckiea). E 

Send for CjrotJlar ^ 



STOPS THAT DBIP 

A Surd tuia for condaasatien drip if am 
tanka, pipivir CAUing*. «lc. Apply 

willi brush, lEowel ai spray. Al nr 

SI .30 ivi 1 ?al- prepaid [52M w4-it Rockical, Free 
CircutoT. 

J. W. MOATEll CO.p S22 Burrh St.. KANKAKil. ILL 
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for a fJew Yorker to ^pend a w^cekend on 
the Paciric coasts and vice versa. Many did. 
Certainly this travel did not come from any 
other source. No other source could pro- 
vide the same service in less than a week. 
This was a new opporlunity and the travel 
using it was new. The same will be true 
when a Ne%v Yorker can spend a weekend 
in London or Moscow. 

Each prominent airpm t should become 
a beehive of industry in itself. All modern 
air terminals already have many auxiliary' 
businesses — new^sstandsT barbei’ shops^ 
lunch rooms, In some cases branch banks, 
haberdashery stores and other shops, and 
certainly every airport in the future must 
have a largo garage and drive -yourself 
system. A cai^-tental bureau at every air- 
port would mean that a business man could 
walk directly from his air liner to the car 
station^ make his business calls by auto- 
mobile and return to the ai^qrt ready to 
fly the next portion of his trip. ' 

So let us step over the t^eshdlds for a 
minute and look at 1053 with a, world at 
^ace — and I hope with an international 
police force,' with inter4iational freedom of 
the air,’ and in these United States some 
hundred thousand qf rnodem air- 

way some of them multiple' airways; a 
thousand cities seiwed by air transport and 
many thousands of others on mail, express 
and perhaps passenger pickup^ with trans- 
port service of one hour, every 30 minutes^ 
from New York by air to Boston; two hours 
every SO minutes to Chicago; seven hours 
every hour to the Pacific coast^ overnight 
to London — and with a large number of 
people owning a private plane of rotating 
lift or conventional type. 

Fanciful, yes^ — ^but 1 believe it can come 
true. Engineering wise it possible. And 
if it does come true, I hopc'l can have a part 
in bringing it about. 



ee 



Orchardist Acts as 

To Aid in Pollination. 

Hand pollination of fruit trees is a grow- 
ing practice among orchai-dists, A fine 
brush is used to transfer pollen from blos- 
som to blossom. It is especially advantage- 
ous in high altitudes where there is little 
insect life to spread the poDen; in years of 
poor weather -Lchen bees are not abundant, 
and^in any clime — on the shady sides of 
tiees, where bees are not so active as they 
are on sunny sides. The '*human bees" can 
assure a good crop by activity during blos- 
snm time, and can aid in proper splicing of 
the fruit. The Washmgtan Stat e Apple 
Commission repoited that 7|0Q0 ounces of 
pollen were' used in that state last spring. 
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A eOOD NUT 
ALWAYS HOLDS 

■ When a nut slips it fallsi fluwri on tbc 
only job it bai=t to do. 

When it s]lake^^ looso it faiJa in its sole 
purpose. 

It takes a good mn to bold fast and 
stay put against stress and Tibratitm- 

Tile Elastic Stop Nut does. 

In its top is a red claitic collar^ This 
collar molds itself tightly to the Lolt, 
It keepj? the mit and bolt threads in 
pressure contact. The nut can^t wiggle 
or turn. 

This is what makes the Ela^^tic Slop 
Nut fit ay tight, 

WeVe been making Elastic Slop Nuts 
for years. Millions of them every day 
go into war production^ Some of our 
planes take as many aa 50,000 in a sin- 
gle ship. 

Yet of actual hilliotie in use, we have 
never heard of one of these nuts that 
hafl failed to hold hotter than any 
other similar fastening. 




iiA§nc snropiwis 

ZadtJ^Mt tQ make tklagtr int 




Klasttc Skip Nut Cortoration of America 
UNION. Hew JERSEY AND JJNCOtN. KEQRaSKA 
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mme^OaaC 



IF YOU DON'T GET 

BETTER AND SMOOTHER 
MOTOR PERFORMANCE 

WITH CASITE 



m If yauv uiDlor loftt lift p*p and punch, 

gel ihc quicks rcUof iViat Ca^it£ givea 

onH giiaramcci»! 

Casite restorer perform nice —makes any 
motor run beller Dill! ftni<M>lber» bocauM it 
eTetne out ntiil keeps out power^dtitroyrng 
Kludge^ retardti I lie foTiiialion of engine vandsh, 
and freeg up pimmy^ aiieky valves and ring$4 

Join the ihou^^amk who aire using Casite 
in keep tlifir wor-wearv molOFfl at top per- 
form niicc. C-et a Ca-site tune-lip tod ay < from 
your car dealer^ garage^ or service staticn. 




HERE'S CAS1TE*S 
SENSATIONAL 

GUARAKm 



YOU ARS THE JUDGE— 

Add C03hhB Ip cyonhCflU rv^ zw^v^**ar 

Dcpocdinig ifli^lrucriprti, rhen dr<¥4 Cfiir 10N3 
TndUs or f-fM- AO dayt, wfuplwvfff 3i Rrstj FF tkiI pAei-' 

virutv6 llldl C«kil« yew b»M« afid NmoortiHr 

pwlarniBncff^ -y«j gnt dpubla rOvr 'bottle by 

fllFirrg yifPr-antTHT urtiFInile a*\d rnaiirraB It fg Thfe- 
Caij'lli Halting^ MiicFiFgpfl. MpKkmvm 

refund li Sl.lO p«f plnF, h l^»Et FFhi Jiohlp^wplly 

irdva-rfiied prk* vf CaiRe. 



CLEANS OUT MOTORS • KEEPS MOTORS CLEAN 




■ IkCTMALjt 

Wf CONCEVTnATED HEAT TAB LETS (and wit 
peDket cpIliitFPiN p-UU widely UUd h|i «rfnen forcH. Llfhl 
fjiUmTilIj, W dry, Ini*i1« bMt — c^wki, tfyi, beUi 
feod Ikoldi, putdMTt nr l»ooof». I dial f« inrtini 
ftrtfllatv, rt*i-A er l«rnac* frri fw pl«il«. hitniieg, 
lUiiint 4 , warning faMby'l mlLk: Ameraefi^ ilck tTHiiit 
UlMr -AtP- AUn iiienjf olbif hPUi+neld mnd IHdHilfiil UHh 
Ehitry Air WanlNd. U«d Crbu WbrtAf fAldPld tiaye ttiU 
lAid. NO &NDKE, soai. A&H OH FUMES, 

Ndd-JWlUBHild 

f«r TWO LARQE BDHES wt HEATAB 3 
II DO COLLAPSIBLE CFtILL. Ereiinh tablc 4 f 

5 (O' 0 hflun* ll*lt Or-i«- |iy Mail TODAY. 



J. W. SPEAKER corporation 



I 8 T 3 H. WAtgR BTREETp MILWAUKEE. WI 6 C 0 MBIH 

Over UNCHARTED Trails 




T*-. -DDrK'.ljitv -rUUi rm ritlirbr^nl ['Iflili '-■iLit 
M . tltJLL fltJtKJk&ILI^T. c:ikMrAi9i. ENi^r 
Wf Mi S- Ahmj liaiKlIpf- Hm-- 

klltiN -ntdlaMtirv LmpviiTruwQlj -A Rl Mr* niknblf- AW*!? 

eVwU nul* dsanbW cbilMh. isCE#r aiif. 



GIDPinE 



•TQRPeDD* 



tIAMDY HDUSEHOIA TOOL * 

' SmillidA ahd FJldUft HMH. . Ckfc^ . 

-hhpdil.- tafl t WV * 

Hiiiulh. Ll*hl Bfitahl!. (jlmM. N*.i 4 



tmpiREiEOEL mfc, 



Ke&p car radiators cleaned out for 
greatest motor efficiency. Uss 



Saai-Fhsii 



DIE-LESS 

DUPLICATING 



Uiihy MTihll DRTta eaa >a InmiMt i?riUiWft 
Jjea, to d Bccurncy of .001^ witti 

UI-ACH^ f^cliuon :sjir)ij-n-¥-ii. KneJerA, 

R:FLeBrB>^Jiirinpf Mnn U^urN- buM 

Clltk*] MftMiri*!*. H+HuFn* 
prl^ltl^ oF A--1--A 4 rw hltftiafn- 

WFliei *vn bueiTKBi leti^rli^ad 
fpr calaLeijr. or riBta if am^ 
pLoyed Jn War Fj-H>ducLioU. 

dUEiuiwtN nr«LccHtinr 

Ih Annw IA|nnHJ»iil II. Una, 
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RADIOmC s* 



“Aye, AyE, Sir.” 

In old Engiisli ^^Aye’’ meant ^es.” But the Navy’s ^'Aye, Aye, 
Sir^ means far more. It really says , * .'^our order is unde]^ 
stood and will be obeyed.^ Tbe Navy bos given Zenith many 
"orders” since tbe war b^an. Our prompt Aye, Sir^* has, 

wc believe, been justified by the "intelligence and initiative” 
^as the Navy says) wttli which these orders have been executed. 




''the impotiiblff wa do 
Immediatetif « * . 
rfie miNiculau^ltikas 
a litlla longer" 

-ARMY SERVICE FORCES 



—in dnya of civilian Zcoitli proud of ka. lon^ 

series of iiiipt^vetn^ulja whitib mude rudio bi^ 

torj' and c^labliihcd Leddereblp iu tbe mduatry'i, 

—todays 0^1 r viewpoint lia^ chfu^cd— niatorially. 

— rnjMffed esolusively' in war production, llie tlilnga we 
bave beOfl called upon Lu do^tbc tUiiikA W± huvfi hud- 
reeded in ^ccompliftlilni;, make past improvcmcnie. in 
civiJko rudiv Lilcmlly ItKik like "cbiM's pUy/^ 

—the work of our eugiueerd in mdiouice liae mnde tbe 
'^inipoe&ible'^ possible anfl sccomplitihcd the **nnnn> 

* — mark that word ” RADIONICS" (with it^ HuhdiviflkipH 
-» Electronics, Eadar and Eadio)— it lias Lrou^lil Into 
reality uiid Leiiig^ devices which uidy a year or no ugo 
came in tbe^'impoagible'^aiirl ‘^^mlraculnub" catc^oriee. 
— lotlay Zenith works in the BCicDcc of tadionjcE for our 
Urziicd forces uIodc. 

— ia that bri^it "“tomorrow’^ wlien peaco roturtia— 

^we 0371 only poftUwmr r^dioA that ZenitU will 

pitKluce Will coatam many interesting new de%%lop~ 

monlA, 

•^chat at^tement- ib- baBcd upon experience which Wd 
cjtn not now Tcveal— but you may lake our word that 
it is a facL 

ZCNIf H AADIO CORPOHATIONj CHICAGO 




BETTER THAN CASH 

U. S. War Savings Stamp; 
one/ Bonefj 



^^^ADIONIC PRODtICTS EXCLll^VEiY— 

woRLP’» Leaping amaiiufactihier 
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16mm. SOIIMD FIL 



— ”Tbo Cpai6t™<^n pf 4 
AlrplaJin.'* Pof duiln.liutj*n 
wrilir; 9>upr:rvi|iQT. A udrO-'V ■■uui 
Aids. Kilxniunn S^rvicSr.^ P^nil-a, 
C;^}llf!gi±. StAt« 






Y ou can be ready to enjoy the 
coming air age and fly your ofwn 
Piper Cub ... if you prepare 
yourself nowl 

Take aviation subjects at night 
Bcbool, study aeronautics at home. 
Then, when peacetime comes, see 
your Piper Dealer and leam to fly. 
He call solo you with as little as 
eight houiB of dual jnstructioa in a 
Piper Cub. 



Send Today for Your 
**HOW TO FLY” BookleH 



P^pand by it oftttiflcalod 
fliftii Citarly 

|4vn^ Ok|(liL ivin^ld^- 

^i>d ICte Tor booklol and 
Pipiir ooulogr Ui odvcr ptut- 
an-handling. Ib'iper' AiricrafL 
cSicpora[4«, PMJ03, 

Loci HorvDp EVniuyLvaDkEL. 



WILL YOU 
BE READY... 



When the 
Air Age Comes? 



I 












QNJLN OJISOLINC DRIVEN ELECTRIC FLAKTS 
liEOTid* oloeliiellv ia loealLona 
vfh.«im St is. ELQt olhorwlBa avoil- 
EthlOi and lor nmok-g* aey standby 
loryico. ThoLiiands of unilm aio 
■doisv a wuukijig Jab in Uko war. 

Siiai InDCfi aSO 14 Bl.OOO walti. 
A.O. iO 1400 tyelei. IIO t> HV 
v«Lka. b.£. e Ev *tKrtr vcntj. AIvp 
A.C. Jmd b.C. Ciflppifi rruHtv||., 
A-ir EM DIMl<<d;>. 



n 

IDBkf Rpt lilpt *1 h 



W.ONAN&SOi^S 

M [Rinip p p<i'||:p- 




Just 09 tho Press 

Free Fall 
Catalog 

Sho wing 1 ! ti Ti t i n g 
wcsr, ClrithiTUCp ind forty- 
thrc« other lenthe^r and 
esnvss irpeciBltioa of onr 
own mnnufnctkirc Tar cjunp^ 
crs snd hnnbersH 

L. L. Beanp Inc. 

Cnralo^ DopK No. lA 
Freeport. Me. 






The Denni&on Hondy Helper soys; 
BTFORE YCU PARK IT, LABEL IT.. MARK jr 

S)4tfm^0fV 

GUMMED IADEL£ 



TretifpOrtnl Minding Tope- ■ MuJtiiris Lahelf 
Gummed fEtinlorfMiiinli - PISi^D-pIr 
Indiic Tabi * |=kfp|}4ikg Tcfgt ■ Crep* Nptr 

DEhfESIkSON MFO, COr, Fromlnghore, M^m. 




Vi'orta 

iiL-atJ-. 

tiJA-V 



4ffr*UIELDE 

Fflf Ughi or Work 




Ur 

Drill Ini 
Mllllil 
grlidtni 
ritllflfl 
FirinB 



Angifi Jobi 

Qujrti, ac^unra- utiqis at any uiirlr. End 
iuht-»JLJf[ rmiUiuKJf^ tlEnv liw^rfJ^' 
Ilona. l4Jc4L for ido3 t«ktu! m- tinftii* 
workn^iCiPL IVrciiratrty etIw^liaoiI 
aod -oTidualedi. a«t, II- 

LoctDd. Jawrp tiaTT34wi*id 

k 

. f* ^kkEKl OB 

"4l¥Rt. 

ChieigtTMl^ EBBlBHrlnfC.. 

S34S Soulh QhibCiaO Are-r 

Gii-ice4A» nr. 
pn^ie ciHcvLMI 

phlee AWi6e.Da. 



PRECISION WORK AT AMY ANCLE 



? laat. EJi-aurllr 
cu -mny 
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POPULAR MECHANICS 





EVEN THE GENERAL CHANGES HIS HAT 




III iffFHs of Gclioh- Ihc le-oder mu$i ley hit trim hatj strip off hit Qold 

l^r^idl end sl^ek -attiro. Me loo^i differenl — fl-it obiNly and character 
romarn ihe lamel . . .PLU^S^ Ido^ dons □ ''servke un]foFm''\ Socovtc of 
GorofTimeFil LirnildF^ni the oppeeronce of lOnm Plumb Tools hoi been 
changodr SvI ihe ^'hidden qunhhei'' remain the ioitne- PJvmb Tods hove 
Ihe some hong and boFanCe, deugn and lemper Ihol won tham o qualify 
repulol^n for needy nineiy years^ While tbe fine finish hat qone for the 
durolipn you will r^cogniifl Plu^b detil^n Ond bolenCe by Ihn eoto end 
tpetd with which il worlcs. . . . Plufnb is proud of its lervke unifomi! 
foyqlte R- PfuiTib^ Tnc-i Depl. hk-$f James Slreif^ PhiledeFphiap Penna. 



Quo/ify Cmes first— PIQ9 ab is first in Quafify 

. j 
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PUSHIN' THE BRUTES AROUND 





I F yoliVe been inclined to look 
upon outlioard niotors only as 
vaeation equipment, take onother lonk, 

OnthouTct motors have come of age. 

Years of development have made 
them mechanical marvels — and to- 
day they are doing raan*s work in the 
armed semces everywhere. 

A few pounds of metal, fashioned 
into a modem Sea-Horse, provide 
power to handle tons of equipment 
and supplies and men. W^ith dispatek 
And wi^ DEPENDalnlity* 

Johnson has made the outboard 
motor an instrument to be reckoned with— m 
industry as well aa in w^ar^ — and an imtntmcnt 
of infinite ple^aure for days of peace- Devel- 
opment goes on. Someday, after tlie war is 
won, you'll see even finer models — lively* 
rugged offspring of the grand Sea-lIorRes that 
are in the war today, 



THERC JS NO SOaSTirUTi 



EKPERIEHCR 



JOHNSON 

SEA-HORSES 

fir PFP£¥Mffa/ry 



JOHNSON MOTORS, \t^VUKEGAN, ILUNOIS 



DO YOUft DUTY — lUY WAR BONDS 



I a>fHvL ujunltf-ujuikiuq- 

; cmJx ojuef- cfusih-^ 






WITH THIS 

REVOLUrrONARY 



TIiq vsiy l£nJi 4 -d$S] 9 'n rngLes you do q baiter igb- 
The handles youj Emg^is delt. Super'keenne&& 
matea eHoilleEs culling hard vrctodaj cardbnojds 
ai plOBiies. Spedal blade-stinpea moka X-ACXOS 

i-aUavf gnida tines udaily.' and 
aurgicQl sharpness miaimizes 
Bplillmg. HO W. at krflt sign cl 
dulling, mstani change la nneW 
blade renews the surgical keen- 
ness. Re-blada lo re-shasrpen. 

SET^AEE BOOK, TEliS "HOW" 

to build HlwJrl 
«a.|v«-l-(l. PprolUiB^Jf, 

L . . ***^ ** tollflw 

I X-i(TFO ln>r Icr kiI M *n*rfpll for *rmjf *nd «*m 1 ? 

^iitrCfHvuk ljiiOHiil.b40dH. iK^tbar pkUIBl- 

Hh. ..H^ Hh 1«I 

W#h I Pla.n*-t." Sc tu- -covir hiJidliKD 

n.» *ne At p™ iod»t H^r 

W«. 3 - K-ACTO kr fibiP. ^W fiUn 

■M-F.iq — b ripki -tl bH«h-i «f Br^ 1 ^^ 

C..a#lii»kijk«Bfl btadi. i 4 ci tfd eildVI lOc ftH- 
Wih S nM PWR ^ A 

vm 

Ha. U Da..blt Em | horwllii 
3 ?V 4 a 4 ^ fIM 
Mil 13 »«iin rt«v 1 3 

bdJhdUK II UadM. U.1». 




Sdjr itou taw iii! frr Mi^hanicBi 



Wanted! New Products! 

Lang-tstablightd and wdl^krown comp^my 
with rngdem plRnt (cir pigducllcin pf pricciaion 
devices wan ta ne w products tor post-war mai^u- 
tactilrcL Paiticiiiarly inlercstcd iti Sinall and 
medlum-^iKed motnr-npcralqd tools or appli- 
ances. Ideas need not necessarily be completely 
dcveloiicd. Stjnd only dt^ription ot product, 
iTidicatingpurpcEiL^ market axHl od vantages for 
com pJete, prompt, and confidential considera- 
tion. If ^'OLir idea has pcssibiittiea, and will 
fit into out piani^i furtlict airaii^cmonta can 
then be made* Address Research Department, 

Tlie Dumore Company, Aaciiie, Wisconsin 




SAVE YOUR TOOLS 

3n B. jEenuiaii GotkIukt Cbeii't. Frfrc CatAiOlt 
iwiltnnk«rs ABii ntPclilnlAl 4 . 

OEHSTNCn TOOL CHISTS 
443 C«lvfnbla SL DJi>tafiy Obla 




ARMSTRONG TOOL HOLDERS 



B-HriiTili^ Airu-ricatt I - fluiTUff ta 

-wu prcHlucticin "•~LV 4 jr riKlik." 
ar# iHHrntiuifrnr, hnsU 4 -puFLi.-..vp inDt- 

iLM^ bjr ^41-lwriCKml of Ckc imarhliu: nJHp|.in 
ipni] |i>HiL ri>M:i.[, Hin l.iliii P, ]l^lLa^r^ und 
ohilipirrX^^iJir LHKiti 1LHF-J lo :!Tiak^ ?<Eirl 

iO liriVI tr'J'JMtlhiq moi'Jii iwyj:. TTv^y 
iiTfl Uio looUi If DU will! for j's>itr tiwn 

#JH»ri iifU-t Use — -ARMSTRCi?fa TOOL 

ICOLOKHS for iiuIu^itrE'p ACE Tu^l Jlald-bm 
fur humv W^rk 

ARMSTRONG BROS. TQOL CO. 

-Tki Tttl HMtt Fm>P 
IH B«. Fri4KE«« Aw-. CLIcpiH. U.SJk. 
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POPULAR MECHANICS 




Dear Mom ond Mory? 

Civ]|[^oHon hos long been n dreom to ond when 
we look ot 0 ma^o^ire or pictures from the good old 
U, S. Ar it iS like looking al Mars or some far-off, 
mythicol ploce where oil good soldiers go. 

Tm not qyrte up on the loco I iiiuolion, I want to hear 
about Am Arbor, Detroit, how people oct think, ond 
what is going cjn. People at home hove no ideo how 
it h not to see a buildings o chyrch, o pretty girl for 
seven fong monthsr 

We are not ungrateful, it's ftist thot we always 
wont our World held up before ys — Tl makes it eosier 
to go On. 

Love lo a I Ip 

Bernard 









Un_ bkHtTg^ olkiHn ui- 1m piHiiifh 

hm* -Hin'f liilini-j If h«k^iAgi hltn fail warbiAg pfi Hfb* 
m mif Op>kDl DWhi# 





G*i th& be*t oyr ot your pre*eni 
comtro, Joke «irc o# i| pivd gri 
''Gwd Pkiures,^ PtctOriol rirODfdf 
of yo^r doily tife will be of great 
intereil IQ your men abroad. Send 
m«m pklyrt* of 
or& FEgM-iog for. Hef-e 



TO PLANT 2 
DIVISION 



li<iirn. how lo uia four camare la gal barter 

rawtfi 4 . 4 lEom otmvF It-ru*!, 1Ulan 4bnd upaM-fl. 
eOfvHrvi niin— ^gir« lachi pktur* o '"giHKi 

&*ad 35c. ladar 4^ 34 l>-Da* 
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Vo«^ 



F^^u're AUrm t>a worm ri^Kt 
if yn\i i'iAiepM Ibt «i.i^£ECtur- 
ieM direetlaiu with Pulvnc 
(the e-ambifiAtlQn trcitmmt^ 

Worm CapiulcB. K^re'ii whyi - : 

Vour doE c«n h^vc Tipc, 

Rouad (iicmriil) cud liv^k 
Wnrn*, KELT or nil, «t 

Mine tiioet i^P worm fpr all 

three AS YOU AUWAV3 
SROULD, vijwc/cNy rpj 3 «. 
wormw, you MUST USE ^ TYPES OF CAP- 
SULES. Ni> *jn«le^tjp4 ^ppulc v*n e^pel thoic 
three wormp. ¥pu definitely <*pcl them (includin| 
tepewetmu) vhxn you ub< the 3 type* of cenute*, 
tp b-e givea a few dAyi- efiart> ia Pulvex 

CMnbineticHi Tmtnient Wwm Cdpiule tec^ge. 

Worm rlfbt; avmd w^rminc wrniE l4t^ tl^e 
wofmi; UHO Pylves CHp«Lila. PAtzkifcd two WA;ra-- 
fof pappLe«p fpr doffi- Either £0c. Double idee 
paclfAE^i QuMiitity ditcouati to kcaaeld-; 

write direet tm — 

WI 1 L 1 AM cooper P nephews^ INC. 

MSr A*H|u*i Cillc«|» 



BRUSH PLATING OUTFITS 



^ faf autopAr^i, nlleelori, feut4ll. bkrtlef, . 

" No tonki neeaiidf;^. Frt« perfitvlert^ 

QUKMItTAI. GO.p AVE. IVIp DECATUR, lU-IHaiS 



WITTE 



DIESELECTRIC 

PLANTS 




For 73 years the 
WITTE plant has 
beca serving: Amer- 
ica and the World, 
Today W ITTE is 
producinj^ only for 
the War Efiortp 
After Vhiary these 
improved WITTE 
plants will be avail' 
able to all, 

p« fhaff» 



WITTE ENGIHE WORKS 



tARCESr flUJIDtR OP SMAli DfESEtS 



KANSAS CtTT, MO., If . S. A. 



Fix Ura uhes, Oents, Hkks 

rfte Profefsiotttff IVorf 




Get This Handy Kit! 

h^jinlr ■liAoia.f’-.! -'^iJsT.M^irT’ *-i|.rtAr. H UpL" : 
-iiv-w nr.=fiii-.. Lii. TinRl-h - ;i.-. ■.!■; ui, 

4 l._. r-='- - u ■ 1?iijrh-up ! . nu, H 

■ : -i’ : _!■■: "I fnii""-r Jvl>k<^^ 

OL.iJiur^ -arui rr-^ 

Ely-prv JrviijiP und pbcti InCn ■ 

XlLHYtLAblv hit. fnr ILr?-|f OVt-i; 

■JKl <yvrr[ 

Amazins^ R 6 sults^£asy to Use 



HH ll.'lTldi^^ 39 dlffCTfnvt r-i jrj=— unMiili W-TQEWm ror 
f^^kc'l^t STrsi-ThH/rii 3liMl<r'.=- tiivIlAi: lEicks for 

i!!i-«i iilftr. “s^il. iiUrh BtAlitir KkiB.>JlniF 

. , . . = . ,.. .^ bs ■ " 



. . ..... BlfrCl RC4t9AlDi, 

u^jcih'Ljp I'rjahf*.; wrUcIi silclcr^ 



Linvucrj 

■ -D . . 

MipuM 

^lld [« 

Fully JtlflTTiailKH-’.S, 



□ IE'OTK'L ]^ir |. ^Iilil^ 

wrUcIi Slider, ' 

r»MiCd In rn-iilv IkiII>wI^[I# 



fUMUTlET I - r 

ri.*c, a«-iid [« It E*;1jy. IIvt:; inv^^^dminil. lOl SW^aIsuo, 
hiAil-M i rritrortlo^ rmpp-iiM. 



^355 

PeitpiM 



AMERICAN HOUSEHOLD BUREAU 

E, S 20 tl. Mkhlfifi Av«.p ChiciCOf III. 





otourPesfy/u In 



FRANZITE 



MMlerlize Vfrur Gmn! Inprowi Voir 

Mi.i»t iHurflbLL- Itrlff-fi f1fcii4- ■ roAlUvrlj un- 
bn'-M liiiblfrl IVr rciU. l^iYiith A \^''D-niOin, ¥lk.>SlinHtnTHl. 

L'jR-^r- it MuHAtrj inn vrldv dkulcc- cjf 
doiiiiilii- In Li^rjr>-. ]»^jir^l. whERMt. (inFh. oio; L-oif 1 i|-k«^e. FFIEE 
r^ATALOO. Elrnitrn WnnTenJr 

SPORTS, IHO, M 50 H. Chrk &l, DtjiL P-m Ckiaj(>, ill 



fJVD DAMP AfR 
IV/r« "DRt-AtX" 



N'ew DRT-..‘\ia ChcEidca] dmwj. wjkiT'viiA 
Ifcinf ffn-T^ lUi- In -tlwlnp biiKniciitfl-, PkfJ- 
TliXrfH TC'i^lLri uDil Riuoh^uinrr 
RLI.ST, owLtl. cnlL-Jci^-. Cum-pktc o-utm, 
i>Kr-.^iiK ^^illt iinns ID krt. ruu-Ain 
CTiomLcal , =^ 'i.r >0 f.o.b. ChlcekRO. Ordor 
in.f,l.^r* iAHtr TAiflWES SILICA CO„ 

aja-PM Ward! LjSailu KL, I44> 



KunN voun name oh toous 



ARKOCBAF 

PfiDTECT YOUR T 04 LS FROW T><Err 



Idli ^PIIAR iwn nr pkmL iflvju- 

DifHt Pvapild Ansrwhw* 

InL-imLinE ill-w4ri.L«d r'e-.-rilkT Trtf- M«V. 

AJIHMJtAr PEH Ce.,J^7SLL31>rkStJFHllrtd,OlhL 




FREI CATAiOG 



Fpdoil l>rtt 30P 

fw Dur iEtricElri /rii cildDf lod ic- 
LciBlLfoE pin RT rtn|- lar j^iai c\kt4 «c du^ 

D«rt. Hr liilil Aril C*^, tiiltilir, N. Y. 




Wood 




w o f k e I* s : Harold 

I lunt’W if IM rvvfhrid 3^n. 
1 4 ■riio^l-d CAlDloel LntcK4 UF'-T 
iph A4 riff kkivl ■Diatnni; -S-PICIHL 

• AHCAINA llli ruwv VflHKlR,. VOfWk'.Ai a 1^1 
I, T{4Tiid^ 4>s BUEHrUeif. 134 Hif 

mfu w^iin ifi ^l«r. -n-1'C ry>R[Cd. tlEitf 

I DC In 6*KfntAAn WCHI& SAHVICe C4. 
aryj t-‘ NtAi-y *t^^ PBpl. A-JA. CllhEA<|M>|. tIL 




BST,ia 6 e 



GENUINE U,S,8AnGAlNS 



*, 0. woet aiANurrv lUteb^ . *?-!** 
H»r£|.tLLnH toppLSf [liaeDl . . , »-95 
y. fi. AMmV I»UF TEHTt (USEU» . . . 
tPhphtty VabU Army CA4M»n wniroti •otH* 
ANrCR. IG" Ikha-hi MiHKL p«r [Hll^r Wfih A]di»'. 
3X3 IbiB. h F 

Tlvii^isBilif^fCk'IvSi^ ikiP|iin i inMiritirr .DuldHf 
A Sipi 4 E •Ti-'if Hu^L'i’.FjEiTicr ^oosil 5«nd 

f'Lif 3 j.pgK titAFaf nelamcd y ilh £riE Dpdd. 

A pnd TV KrPPLV CO. 

4tai) Ltinit *T. nieHiiiOHO. w». 
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Cl^63rfprd D*»SEnB . , . A 
Whola B4>4lc Orti Each SubivctI 

^TVinl^^L fnr ^Likk trrrtrhri^ Fi-rrr 
Jpro>i^:t iA ilHiL llurjilriiila 

And lAfAatia "Jh^ m 

n<* It.''* Ymi bMYT , j,oie 

nri^rr £ft vtmiK, Kw*ry ;ilu^ iM. -^ cJi* 



for finer, better-looking work . . greater m asteiy 
of tools and operations 






...onlql0<to50<each 

. . or order complete set ond 
get fnoney‘*mokmg FREE bg 



Viiur borne worksbop ^uetPPi depends on jrour mvo slcrll 
ai^d _Mvi£:iw|ed§.o — on hijw -n-«J.L ig^c yiiur eooIi! And 
thjE's wilf DlLTA-tiafc bouki jrc sfi vitlyjbkn he-lptne y^io 

■CO- pnjduire fincTn rioic $d[is^yiQ|; wnrk * m jncifc- quie^jf, 

m4irc tniily, more ijfrty. 

Pr*Mtritffft fills ^i>Ery paj-p of [h«c booki. Evttf 



ppia-lwt stiD^'n tus JCitijLIy hKO bijitE from, ihrto very plaai 
— ^^^fy^jdea hj-s been Aiujp trjiEcd ! 

■ ' ' nt nbrp^^M'^t f5|[|.TA editofs. 

J ^ ^ _ ...T_ _n 



^ tEJIEcd ! 

.11 rare yatfr fob/j is me nbrp*^. 

Tbf finest u>D\i in ibe is-nrid can t lurn. niur r ii>b ahjnc “ 
buE vl-JeH [be knoiA]4:dp4:, you Lnti pbjtfuri? uork of 

useful hc^uky, t bno bnjo4i5 "give expcii ajiiWtjfi Ehiju- 
sjdlIs 4j.f $.bup 



£if DFLTA-Cr^rr bnoL'ji 
uuT re^ulaE' pul icy. l>4:ha ip in rbc- torrl 
busincsdi iilpe Ebv up>t>lt busm-t^sn. And tbrsir 
book« arc planned h> pkvc you fwscif« frurin chc pEiu^-cr 
rools you nnw have, :ind ihnsAs you'JI j;ec jifrtr the war. 
lluv'ro planned for cj^perLS, beginners, nAd juniur? risgl 
Miiti ihf CottpoH r£j£>.-ll'' for cbn books yuu wam. Be 
wist, order every un« . « . riyhi now, and gcL thn ftcc btMjk 
fbewn below. ^-3 



Sr tevety LtHpt, reuMdor. i^trAaloi: dulpH— JO 4 
CiiJiinlnn Cn^Fn. fiJPIkpl"', pnmjilrs^i hnJidKftiTMi, 

=1Uha]rJif rJulni Jur jmut kium& i>r pruCJLslKJi' ISC 

Dpf ^MiPl H Qi Pru-JICtI, JPiiulf hek-rlEiiiv, itQlIck^J bull'L.... . I Dq 
G aPOon rurrt|1ijf« acd A fwrl] i-> il.H'ElDfu^^ cJOd- 

40 F|m Taliiis, Tlfr dF »lLtff» prciix^Lx. IE>‘aJ f^iarll -i 

— uuJjLMJnUxiK iw\ fl^^Ssn Bad eoaMfiuttiwi--. 25e 

PjrnElura Dajl^ni, |t-=Vii, uaT«lfelB:f— line [iliv tif 

lBJ^ii:.~r luruilUjL'. cirlR^nak LL'iibBiL-i ^ 2^p 

NovtIkJes, ■C.-^*iii ■ciniiLL lEnui I^^irfllnbltf, IntL^usLiDir ?5fl 

T*yir GBfrtHir Planr-Bund EawipniME. 31 th] SnMflty!::=:' = 

Small Furnlliirw, E^a.rS-jEuk pluil ar'raMliTi fnntMmlHL 
Diaan,zF4|i: E«^:li , CabUiL-ltj, aalrE^^r lEi:. 20g 



riAMINE TKE5E BOOKS BT OUt RISK 












Far Prof egtloiiHl Appaarattce — 
PRACTICAL FlNlSHINfS MCTHODS 

Tbo driElhi tuaki'ti >lrr hrr^kii 0 out of ll| >iIhl 

TbU hlgr cc][n]ilc4Jt iiyo%* jlhll 

wuiy Pli*ibn€[1- of £jrl^uL~la| u3t (jm of flmili 
rof Ifiy hiaErrial, ll^piTl S Riy, "JE^T EIu- 
WWI en thr- PTUiNjrt-ir' ■UriL- E&|-xp JiaEqE. oiwrip^iny USea t£ 
** tcxElMKifc far eFu* craElrn piaki-e Fonct'^ 

touca. ^Wqqktj’kv L'lWT iirwTlkjil Bid hod bT flnLihlni 
nwtal- ta-c. : J'ri7pq,rln|J KiErfAcnc^ JtaLntnir, ^ftraL'iliJne. 
btmijti: abd ftyjiEJink wa* jlnUlu^ UluaiU*- 

Jiiirt^ luiil and nu-Eat JliistililjiH-. 

hklusEri.ti'rl, J.5 bqlHkilPO 4CTl^r>dulEA 



T isJ talii<-i oail ttaLCTlqiLH!. ' 

Uil{ it^u- eoupiiJL iud[vr. A ii-arjfftni ai_„ 



Crt tfiEi bank FtEEE! OTrlrr Ibn ratunkUr tlrlEt- liOItta 
wltdUip Uhraiy ith Ifl .tlm^i:n ftba^tk Erar 

OlliLjr ti.W, anfl biH — ai bn mlilrd ™«ft - a. mpr 
Irf EJl1:i jwtiuLir bool, JltHtel' WiLh 

IA'LLk Tbuls-" 



Modern Method^ 
for Cvetr Tool ars-d Every Job] 

A compkee edocairiHi In modern shop 
pracFiCe. CJose eo ?0 pa^s, more than 
]£[JFr illuvFrarknti in eucK b'Kikr They 
Mve you [ime, money — prtjyenr ma* 
ferial wa-d^p. And you- gci extra iptrd, erqrj ■ccurao* 
rntpre s^Ei^faCfiitn when you wort in wi,wid*^ nvciaf% 
jtid pt.tSEkn. on each hMil fpve guidance for 

hegijMSiffa — lor cxpuiu' 

C^trin^ Tbf M&ii Out 

LATHE bITU PRES SHAPiE 

OHCULAR SAW £ XIIKTER 

AUA&rVE TOOLS CANO SAW A SCROU 5AW 

Cbi^ (he books yoM w-;inc nod mail coupon roday, 

£ for |H,50,r...M4u.Lj^ ...J5c *a . 

Teaf oyf cuirf mail coupon TODAV ^ 

DELTA-Gralt Pelillcaldani, m^T. T1«iai Ah^k snlFiUkrt 1. Wla_ 
PkMn srnrl IwifikK bekHF. JlOni-jr aEilrr Cn: ch«k -rrw I 

liciEAl CM^wc p in rlV.-Fwi.-Ll. (f If u 41 dm I and lhal If I jjti Bcf ■ 

TlfPEif latiiifd. I flILj rfltBrn Hha liHkg and 4ny mranBy whl| ]» rg. I 
ran.dH[j. ificludlnp rvlurn pntatir ' 

Project bo-oha ; | 

§ liAhtM — LFK^ 

Gabutrai l'^ni(liq~ii — 



PumlEiirL^ l>L"-|jjiifl — 150 
HOnu Hi^nlne lyoJrrtB — iHle 
ttu>. GtEIN-4. PlB-yttmLElii] IkjiLlhdlH-nL — IDo 
Small Fbrq]liLtr EN^Jkiiu — Slic 
LSAIL nlnL' of (he iliotv — fl.SJ 



(Thalr4 — l.^tr 
TKl^l™ — 25e 
..VurdllBl. — 2.^3 



in>rm Vrna — 

JHEiapi>r ^ 

154fid A SetoLi Sawi ~ I 39 



Gattiitff tb# M«*t Out af YaiiTE 

” Lalhr ■ - L^ic n 

(.fEcaiLar Saw JfAsktvf — 23o [ 

Abrashr Ti»<ilji — 2f?G t 

Hau rIx mtnualR — 

BlViu-EaL'aL FUikiiMiiu STi.-eIkhIsi — 9{H1 

i^QltVUmP. UPlUUtV llg l^wb] paiii PItEE L*ak = tS.M 



Adr1ri!>4, , ., 



CEty „( ] SEpti 



■au:. . 
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Where Tools are Weapons . . . 






1843 [ STANLEY] 1943 



STANLEY TOOLS 



The Tool Box of the World 



Evpry^iliere liie L-JUtcd Xiilion? arcs fi glu- 
ing or ]>re|>ariiig to figlii, Toots are ei?s^Titial 
H e^r/;ori5. IMillion^ uf Stanley TooU are 
to huild.. a^f^nible. or repair the bai^e^f bar- 
raokSf supply, and eoniLat eijuipment sa nec- 
essary lo our Eghtnig men. 

Tliat supplies for our anned forces niii&t 
come first is understnod by alL Consequcrtuly^ 
tools For norma] upcs will be scarce until the 
war h woHh 

Tools arc vital for Victory. Buy only for 
csBcntial use. STANLEY TOOLS, Division 
of The Stanley Works, New Britain, Conn, 



TRAILER AXLES^HITCHES. AND PARTS 

■ If jfirit DH- hnLc-Twfc^ 111- |iunrli^h-iti^ (nikiur 
i^xEiHir bktelim. -Hindi '*.i!3i"t kTsiOirr 
ut CafUDilf-ti' ticiiic iridte bluH 

tv -OP- Wf^tc for ir*t iitetaturo. 

HAMMER BI.OW TOOL COiMPAHV, 1 1 Dp WAU&AU, WlS^ 






B r y s h cs S rt-" S cii rCer than lie n 's 
teetlij Conserve a iH.i proirtn 
iheir life hv cleanitij; wii 
P^l 3 m Prufili Bvith iifier every 
ubL". It hristlyS- of new 

hrtishe^ tie^n and Ilexibic. 

Jt fefhlofei Ov^^Jecsed, b:ifd- 
ered old h-nisbu s ro life and 
service, patkaj'e cleans 
^Cveml bmiblieii. 

Apk fof t>TC-A-tWO Pnlnr hn?sh 
^MlU lit p^lirn.. hiinjwnrc iinJ 5 Sr 
iOr PiiCfItt C'ercairi 

CL-lktfvl, N^. V., maktL'ir^ Cif fu.m£>kiS 

DlC-A-DOO PsIhe. CEoaocn. 

IH4 -A-IHM> 

I'AixT mu 

II AT II 





FUSES 



MOTORS 



L.S.BRACH MFC. CORP. 

95 Diditran St. N J, 



Test-O'Lite 



THE NEON GLOW " 

. . . iOCATES TROUBLE 
INSfAHTLViii tiBciric cLi. 

cvvflp eul-ravli, inalahk, 

Tfiti 

4VBfVlhinir «-lBClllc4l hAM 
lOC^ Pp S 30 vfilh, InflFfatvf 
liPl pr urDwndBd wtrBi. TbEIj 
j AC lro*fli DC. Fof 

pi rip* to ordlnofT 
crvntfvivfpfaulb. 

# PUTS “FINCER” ON THE 
TROUBLE SPOT-- QUICKLY 

pHKifriJ-K 4 Erh, Indl-tpAHUIrio in 
lh«^ ^ ||^#. H4I f«- 

tEia clip- i-ir«^ 
•kllTM tut il- 5 -D 

rallnE VR-wmElal t 



tkt MOOfRM 
flOtfBlE SN(}0fir 



outlets 
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POPIJLAH MECHANICS 






1HE SKY IS NO LIMIT 



ICEEP STflOhaa 

BUV h^ORE BONDS 



Pr j — £J n ftih5 r ft( 

P. j J — / f 



There Is one way for any builder of an airplane engine to 
approach his job, and that is to m.ilce each pact as fine as he 
is able to make iL * But in adiievjjig iltis goal, AlIl£oc\ 
started wiil\ two special advamages. * One was the 
Opportunity of drawing ttpoti all General Mocons’ 

“know -how” in the perfection of iiianiLtfactttr- 
ing tcchnicjuesp it TIic other was a privilege 
which had been ours for many years — the 
privilege of concentrating on assignments 
calling foe high skill and precision 
in working wiil\ metals- * Perhaps 
we are aiming high, but with 
two such advantages ir is 
natutal our aspiration 
should be to seek to 
build ever finer 
aircraft engines^ 



CEh;FRA|. [ 
HCJFORS I 
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KRW ARBOR PRESSES 



MEED£D IN EVERV SHOP— " 
MONET — DO BETTER WOB 



TIME AND 
QUICKER. 



No ahop Js compleie wUboiH Pr ifiuflll ar^^or urejsa. Trotfe- 
Inf and i^yuoi'XlTi-^ o|JtraUon3 can. Ije cJoas better anil 
raster on a KRU' Arbor i^Lop uainfr vIeio aud 

S Ledge hammer methods — they ^^nerally tJelSver tl>aLtei.1 
warK In the end. KRW Factory-To-Vou RrJceif uivn 
you greater value for your niDney. Order loday. 



KRW B«rtch TjfiM Arbor 
Prtfii*, S f-llflf 

Nci. 37^ J- Ton,. 113.25^ 

Nn. ;L7.0 1 Ton. 

xNci. 3 Ton, S33.a0* 

■I'Tlrc* r.O.R. AWniJi, V. V. 

r^lIsJiilj^ hijfiior vi4^Ki nt a>7rh4n. 
SiJji-jii jJ1uJiirni-p<<F FKiTU. 



Kt^iW Hydra 
Presjeft are buiU 
in S3i. ^0 and T'l 
ton A ■;»«. Prkca 
itnrt -t SiDg.uD* 



K. R. WILSONt 17 Lock $t., BUFFALO, N. Y 

fiypidcrf of SAep fyurpnten^ for ford Oetrlorf: Since 



Gef t^f5 Handy ©Inl^DTE 
Ohms Law Calculator! 




Jwvj Ohnu, Wa!lJ, 
Volls, AmpertS' — 
Quictilr, Easily! 

itir Dhtrt't 
Law Problem. irJdi 
Bctlinir of the 
pllftli. }^-Hi|LpLPHI no 
olidc- rule ]ranw]cd|te. 
All wiLtUipA IL|-e 

priulinn'. on two «L-il0-i 

e-iivi-r tlio r^iip;o of curr-^oCs,. renii-t-> 
nnrnii, WAilluptii 4in» v<rlt«RCft c-ramraanlM itupsii In 
and FilrC^Hf^al Wur!ki 3iz.c 

SflMi erily Xbc In c«ln t4 t4tl «f titnrtcine- 

OHM HE MFC, GO. m\ FlpomPi St, Chiogb, 111. 




• Moit men don't kmur 
^'hai"s ma-kio j* them tired . . , 
it/ttfi it's ihe unsuspecred 
on hiddeo cords and irmscks + + . strains ih^t a 
Bauer & Black Suspensory may help correcth 



SEND FOR THIS FREE ILLUSTRATED BOOK ih^r 

f^u^s and ieih hon' l/jousatH/s of nitn ntc bndinf^ 
new happier, h£^alEhicr //iTJtjfn 



MAIL REQUEST TODAY feu- fhit iMHUng b^hier 



BAUEft A BLACK 



I^Suspensories^ 



Dlvairon el Tlie K-tndAll Co-Aipanr 

Dr^NE. 

234# Souttf I>etrlHirj3 Sr.. Cblrafta, 111. 

rd lllEt t* read yaut beebltt aT>*ui Su*prn.si>MK"- 

PIjobh: ic-od mr a rapj . ,. ^ -euickl 

AddrxM 

City 



\tjr Occupj.tlDD ii □ Actirc 



... .StiLtr. 

o Not Wry Aeil^ 



NEW VESTPOK DRV SHAVER 



ONLV Cid N« EIcc ndEy. N« Soap, 
^ Wol;r, or Crum 

r-Tilli.T nthp* ' ■ c > like 

u^apri^ n* you t,.i 3I jl r - f .. r face. 

rn.TirTnt ■rut Ehi"- j-liiii. i^i’lf-ett-:iMSnif. 
Meet cciiTipiirl. ri ! vtsrt k- h ( , jinvjtk’al 
TH-lcar cfrr it-i' ■ "tnl. SkvOL fi^r 

r»-nly ¥1. I'-O-TL, Ji.i..- Yr-u “tn UBe 
thi* ■^■^ .Etrnk nhy VI ! It'. Mt.kefl vrs-a- 
drrful tSifl- MniL ?1 hi.iT^'. 
n, c, Arty Dq.h SI Buiu-in St., Ly^^^. K3l». 








$ 20 ®“ 

Conirii'TE 



ENGINES IN STOCK 

lini-- 



T3^^■ rr. H. Q, TniT’“ii^^“‘ 

JT‘ .rtly n|i; luLi' I, --L: ^ 

10.111*11'! ,|i^ ill V._ L_ ■. _- 

H.P. L'LinvjM. viffci -1 LjtiJ 

i "fr, fur!. iTp =;.f|. Jjiid full In- 

>Lfi4 " l ull : Ilf = '‘la "iv>i<T^ iind s 
li; ruu. ? li. 4t-. 

4'tr. '! 

(’'.ri.lL piJknik^ tliii.v. j^-^1141 - 
Cif ►umrlrrib; iif hdlil.i^= 

CHQ MOTORS. Df^E. BV, 49 fill £1 St.. New Tark 10. H. T 




Write for 
FREE BOOK 
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POPULAR MECHANICS 




I 

I 



I 

J 








r-SERiE5 10" LATHE 



rr.WHERE SPLIT-HAiR 
PRECISION COUNTS 



milliimo machimes 



Precision gunnmg, precision bomHiig — iht skiJl of 
Amenciin imrksmen ilit worhl! Ifs the result of 

excellent trsiinirig plus the superior weapons proJuccJ 

hy Arnericcin induscry. 

Aluiosi everywhere you gti you'll find Atlas Tools 
in [lie thick of [he iirmiuction bjittks Anti in as'ifUion 
de|K>ts, Iviises, anti in mohile machine shops nf the 
services you'll find rugged, precision Allas nuichines 
helping to kce[> weiipons aii^l ccpiipuiem in ^ iemty-win- 
ning shupe. 

Among men with whom prccjsioii is ti haliit; Atlas has 
Iwcomc a mmie lo remember. The Jlexibiliiy of Atlas 
Tools . . . their de]T<‘ntlab1e accurdicy * . , kiw cost . , + ease 
of opcraiioii . . are writing prui.luction history now 

that is sure lo repeat itself In |>eace, 

P erne m her Atlas fcjr ihe time whett 

sht>p eqiiipinent wi[l again be avail- W- " 

able for non -■war use — f<sr you. JaT"" ■—■■■' 



ATLAS PRESS COMPANY 



1043 NOftTH I'lTCHER STRKT • KALAMAZOO 130, MICHIGAN 



OCTOBER. 194 J 
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w"« yii'S’A 



Write 

for dvscriptfw 
biJhtlii FA- 79. 



Tf lipndle fitvatk wlcla intrcnda 

(bnE fnichc th« latEaiigftU 

M.^uA. FEND Indusifiai Protective 

CiKMjni. Sis y<Mr 

pirlicuiu need. Prevent Msi udc*- 
iioj]s^ ftshei, w»tcat 5 s. Ask your su- 
U^visyr PEND "Mir ?e« 
cisy 80 wjiJib otf ^ invi Kbte 



MINE SAFHY APPLIANCES COMPANY 

ftFAddo-ci^^ mnd M*«di Striili 

PtHtburmhp Wm* 



PRECISION GAGE BLOCKS 




]tu| |->']imAAli-|<' liiK-1^ 

rJiAiVK4.mhki:> buLlLlLTM^lUf 

liThLiiif; uiid B^-LEkr^ 



UiliIk, 



4^TuK.'klrKT L... 
cimHriLf En^i, U L T K A, 
k:lEl-.'.V *e« i-riKW a^'nllii 1 »k‘ 

In ntr-i^ lilocic SB 

1 1 1 iLkUH:l<Chl. 

F.vtry lOfilETbfikCF ewi^I 
rwi^lLanL-c cun iw*k' nffi-na 
1 lLi imn H^t oC 
I'Un'ICFC. CE^CP MQ-u- 4fi 
lurji oiJl lilEhlF eimh-li-i' 

■wwrli^ H'luc* E^JeirUcn*. 

»>riH-c ifULi-crlJ[. 

TMi.' I 'LTIB^-C UfiS *ft 

L-niiKlH|H l-ir f 'kl ■■V 

.ORIZ^,-^ .inuk-. 

.Iltr,-. .[\ 4 i\v\ ,'jr..cv- 

. 3 CKJ'"'. .;.w. 1 ". a“"r 

iTinlilNnK yiTi!^ 
lip ;JU>I CQinl-iIrHtkDTi-*-. 

■CC0ME A. BETTER ORAFTBM*ki pv 

pHCt ».LLh rnKlInl; ^ 1 . . . $ 27 .sa -IVjEllOl 

ABK font HEW FOLAEB "THE USE OF 



GEORGE 5 CHERR CO. i;TT *1 



VO*U« GRANDFATHER CLOCK NOW 

Sand ah loa UntHrH TESTED COP VRIOHTfO BLUEPP^MT. 

Tba liMniplf Eivl^-K ut «!i< ru LhnmiiiiJ* Ihk^ PtMS l>Ein» ■ rii-' > H 

■ vlfaH' B- i.M.- "IliJ-W" l^kwi^d. |i-...=if •'►If:'' *«<"»»- 

l-lir, tiilM clilfn# iiiiiP't^rMriU ihiivuif n »■ baHufiliil talankiil 
lalhM- -rill IFuiEif nn. *«kd PraFka. Sava- halF. HUHHVI 

HUCmPCl, triJnIE CO-i. Bld|. tkv CtilttorelME#, Ii 4 *l 





WIAVER rHK-KLffTfl Cft, OBUBA, NEBR. 




SPEGIAl 

OFFER 

FOR 

AGENTS 






lUR CHART niup Prriit zS" ' kjL 4 '‘ Hbiw fa Rn-'ii 

nf any ralla-r ; Einij- angEa kn dDgr-rfii| FF 4 mF 
■ nv [Mk^«n 3 fa EG aidra, rnmit .Iji^rfl IbkiI. An^l hpACC Ml*l^r 
ccuean MAlt. rrifErr EafaEpa Jind mmAy dE^bf usM. Bait bC- 
iamfli Far m 4 idC-F -n-d^rk Ai wfII Ba liilJ btiAla li-J-Mi I , A> VD Cna>rt 
Elhan-yi'^g n-itc.iiN ta dagr-r'E far ubh ■*i|*i B^ial -Iki *a. SOc 

in Cain W H. -C. 4N4 i cilvi::ha dF -^EaHlpa. A PAR-HISH 

VH^INEChBk N. ffdreiCh SI-. Re-pt, U. »(*lamaiaid, Mlichi 



C4T1 be qukciily Oiled 
wltti P. W. Handles 
like putly; hardens tel 0 
wood. At Petetp Herd' 
wara and ID^ stores. 



Parj^rdHi Q(P Uhr. SvaqVLot^jH. P— » ’ 
tfinu H W. [Pulrfh Wt' :fiiillfc Si^ 

l_Mlll m\\ I I 



PLASTIC WOOD 



BUILD TUB BIGGEST $1.00 PLANE IN U.S. 




Hug? 7-FL Super CONDOR Glider Soars for Hours 

ni<K 3 ilVi rnikrc j^cnc^iful lince, DtknntFuirtjoiii jink' CT A A 

pLifled. l^kDEer lbao cvpf irj huLM. Kil E--,Tni?^ only. . "r ■ -W 



Bif 3Tt. Famous War ModoU 

Kit TV 4 M l ^rci^^'hniiLt 

I ■ 1 : h I L T 7 6 — Jk^ll 
TflS — "lFii:lk<liLliLjE'' 



Sond Se fof r^w 



II DkIet [^IfkI j 



Nn. 40 Culalo^ 
f norw \ 

\ ffflo J! 

Each Only ¥15° 
CLEVELAND MODEL A SUPPLY C0^ 4SOECtUDrainAv«.,CI«volaiiil 3, Ohio 



AirncHtkbrn P-ifiE Mil T3Mf— £!ufll ib V-4i¥ ■"Wiu-h.nwk": Kit 
Kit TVS — iriL*L..r ■‘KUkT^i-:iiii.": KH TOl^r-S L ■Mumlurln '■ 
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POPULAR MECHANICS 










nmm/eHif/ BR/G6SL 



If yaii itep one happy-lookmg pipe-smoker 
^ter another^ and ask what’s the: tobacco 
that give& them such bliss* chances arc they'll 
all say: ''Briggs/^ Good reason, tool For 
Briggs 13 cask-mellowed for years — longer 
tlian many costly blends— and every slow 
month adds to its rich* tender flavor. But 
don’t just sniff that heavenly aroma en- 
viously — treat yourself to Briggs 



The Smoke witK 
q Smile 



PRODUCT Of P. LORILLARD COMPANY 






SPECIAL OFFERS 



KiJin^liLnk in^ Klirt£> wEUi a, EJ. U, |i. 

Cf anid K Halrn- on fjicr pivi Ll nrd T iKHlrif- i^S^^!hN 
LOG. TAKUENTJ ^Pn Hi iplfli-jii^wiittry. 



Ennblcdt tet nt-iikit >CHle;ulnll-nBi| InjiLiuitly wlth^Mil i>iLprr 4 fr 

piPi^rril ini mulLljbll^Jitb-jiL, divdElDH, prniKirtiaiL, MijUarE-j nmJ riibvi!, 

»lu[Lre and cu3hi rooiB, ]cj4$urlUiTnit| *\t\d Lr[Si>ll<ijmctirLL'-^i| prralt1«miL. 
^A.Uj^*Elien- fl^jAruitKd h- vrivn-^y rr^t^r«d«if. itare- UtlfTfJ 



Jnifrui^ffDKt bnoiA an^I H^fWr rh-fi^ 
rsrryinR f<apv Jnriuilrd Jr Mi 

Nn IV' Huk> tvfah L. and T nii*] Ovb- 

nUm Ji— 4 ^)^ Tr^i^h lU-lkalrtr. »I.H — ^ — — 

NOi 3 — Mid ^ <A. r. Cl i.lid K ^Inlev ■BiJi^ 9 l | ||(wi[^ tfi., Bbil E- 1 - 4 S. Qfipbit CEfltrAl A'^n^'K. TOJrh- N. V. 

Na "tRii; ' l^rWL*Bu^*■.P«krt CJ^J-4I^i*«Jd^n.■n.^ | H«Cl««l ll remltUrwc Cfl«TlT.t (Iffrr l.ilfcflWb 

nWi lit to m.nw. TAH-J«rnsi FnUKh* »ivl \ T’^T ."IIV _ ■ „ T", 

SPECrAL OFFER 1 dNa i 3 | g N^.. * J 

nVm .ml 41 «.b-I, Ifil". Tl-Df KttPflPd, | 

FDBEiaH-^Ad Idc 1A mrh prkc-. I jgnwnv > > - > 

Mail Coupon NOW \ 
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OWE MAfCEAS ATTENTION 



"Many days I $1^” 
earn as much as I W 



hnuRht n PuJcV Saw 
nieri. anf lulcr Si-ni:| 

nil -lE^htn p^kscL -niKl 

i4fi(l mi ih lioinrr 

dikyjt ] cam <riu^a 
art- £IC," u;*V?J J- KpI- 
l-ijEESr- W. L.Tiirrunt w'rl-i-f'AS 
"I li'ft my ■khl Jhah l-u*!- !^ja- 
< 4 ^rfib<^r aad In 10 nw^niJiJi 
liavE fllEd 2,1 P? *JLWB. We 
Jwiv-e 4i luviily huMiiFurn^ 
worJi^d up t.|LriirVQ(, IfHitp* 

up -flf'Hh lli^ WLifK- ' 

Ttif-rc- arc of 

KiL^'hi- l-i? sharper, in y^^ir 
eQmm unity. « — UHI'hS 
}iMm(i|i, 'hf' nirj>rn(-'t^. 
farmcrn-i piSll-^i, 

faclipri-^-ti. You r-mk 

Mfi Ibe-m no inllrh rii-flif-’r 

nnil wLfh. tJie . . , » i j 

— ffnakfl ij|h to SS t*t an houj. All hnnrl nn*--:^, ^ 1 p^| Kind njid 
f-l-PfliilrLi' xikVM ptin he liluL Xu K^v-Altuliif, iwj li^cpurjunec- 

willi IhiE rOLEY Al.Tn:^lATli: KAVi IlLEFi. 



FREE PLAN NhiH^P hmr tn ^1niii 
■ »» r kniv Lhifc ttw]y r»Kh IVILKI- 
fiPHH iii.vu4> tiiirliifl- wbr-chme. nnrl Tk- ix^Ly fur' 
tiK I'lTT til'll liLilld^riiC Nnhii L^nt- kH 

lH> c-rarpiM jaiur. Mn HNH7I hk r-raianky uiipLl-r^tlL-lk 

nr^iumnl— dili^f-ry g*ja.rniile*’if , Si-nJ LHjUjHl^n 

I^Hinr— iiu kiileHTUu will call. 



^I’OJH p..„.„.. .......... . .... ....r.-™. ---= = ■ 

.d4jcfn'^.._....-u-..«......r,-.,r...-— 



loie^j] Folty mtrn*»pnM* 13, Minn. 

PltBM ec-imI J-'ftEE P1--IN' on icau- fllinji 
IPLkHjfleiUr 



•ISOO.W 



IF 

ll|.\ li Y — irll'ri*; 

anil 4 iip 4 |yficLurf 4 l klir 
jJ !<^TUIt — H'ill >‘-.-iKr pitciB 

1 n huw A M hll :S M I-. II h ^ anil I'lEO- 
JliCTCmS Cun n*' ii\ 

Tn .VlriAflin'i'iW. Ii>c-*isil i<k*^ mui-l In: 
ohifijul bud |.fjfiir^l, IliiK jLiJ^eiiiaiiL 

niuikE iH.- hii^l. 11 lilTL Tlklk I’l Jiif f«ll 

pjflk-uibrb- simI TiUrv Njnk. n«iun 
aiul j-ddHhii- Ilf J'rr’-kidi'nk . I'X llr^p%, 
llll lTPl»l!Jij;r Air.. D-Ji'l. H 

!?■. X I* cililiyj-tlitjii. FRIlI.. 



15 WAR $OND5 

Ikt Vi-^u in khri UMM ViO- 

Nm. KJ: CAM K.1I V anil nSflJM -. 

ur TiFinircrr.kk » H i 'll |.ll »I^.Hk.(Hh \ii, 

I , hi. ’A .ar ENrili!%. >lll>liri!|;i' ViaLiii * flir y>l\r 

Ui^.h. '^ICl'l'!}-; T4^l3\Y fur full |iuTlk-||lri>i 
n.i| i-rtiFA l-lMiik'. Lhii-iii|]lil ■ 

Uii jw tin' i-r.ui rr.T i:ami.h^ m.J 

|'|{l JJlir.Tl klE — liu-i* lll*-y Jlirjiilil Umk . . . 

IIhiw- kiluir ii|iiTakwiii iiii^liL It i^fflnriiil. 

VOUF IPEA^$ Will, orr ITt 
1 1rrniM |i A ■ Hr ^ El . iiiN cm i^l 

vKj riij.v ncrlur. rim. 





ic LEARN RADIO 



M IlHftmwri.— Hte Kn 



Wand«oT»Ji0 noise ELIMINATOR 

^ubl aLiuli to vvut w1t4Hy (lonij Bhort 
awt anjtiy ncicfiiloH hr* dlBBTMtkiVtf 

h4IBM- SBnd^Nu-Hofieir i’^ I'^iuiiLn HQe-pJu# 
pniitBi* w bcfid fiDu and arc']] p4iud. pfucpaLiL 
FetuFifL la D arnym ror vetund hF Hot dilllhkcd. 

THE nHrifT. hri aa, im i.dM si.^cbcip. 



5|ic^'pi-l \j ro bill n/diu inrnJrp in ichokja pqd ' 

■aJusLi:^. FiilJ oF -kjlujblc tLla. Srfiid k>F lli<ii| nowl , 
Andla Fepmulei and Dcio Bovk Ho. ■ IDc ■ 

Dkkiflporv 4! llipdiA Tiiifif. Ha. . . 10 c ^ 

RAdl 4 Circoil Hendbou^ No. 37 . 7 i:i . . tOv i 
IndiA ftuildccb Hondbock N«. J 7 -F 5 Q . . 10c : 

5impl»Wd RtkAlp StrvJcIvig N«. 37^755, .lOn ^ 
tMtiA 0MB hfuTidboo^ No. 3 J- 7$4 ..lit ’ 

ALUED RAVIQ COUPp I 

• 33 ^ ft- jA(lti*n, D-apt. B-K- 3 </C*i < ^ago J 



ALLIED RADIO 



^OiV TO C£T jmP Se^£P 



GOOD 
EYESIGHT 

Dd 7DU wimL pcrlcet ZO/ZG IrlnliuftT tit-i>^iLt 
putiiberjE of TXLCDi wiwnert «ntl cfaildncG h*VA Ireipritpvsd ajmI ALn njrUL- 
c-nccL their tyf'ri- ii/ kht> Inmcms R□AH■'Rl^}Lnl^^ Metbodn * 

juwt ffroven ajrnlc-m tif hcftrit Cgf Arjrr*ctkn|it 

jM.^nTai|£hle-ddi^}:-H|.Inrnkrli[k^diioiJi,-col<or hlindnesu uhJ uEiemaiii-in. 




&^e4*qiti ^k/UkatU QlaMmi. 



SAVE YOUR EVES 



yon tail |Eei ihir*- -v-ntlro lyAFam. da rccammcivdcd 'by Ik row 
E'riiYv-^n, pnffiiJrtFi IlCunieiii-iMir inAlEidlnf; 

H riinijiiLi^i^' Fly A Teplinpt Kit, 'ryiEh dliLft^ 
to show aeehijp Iftkpravorncnt. U your hunk 

Hlui-Hi nut FtnvH (1, Hi^hi] Eilm iIliIIAY, 

iJelLvAfiMl ji^urlp^iil, nuhjrct to n.’-Eum Ln E 
dnyd yiuu jltc not RuliAlL^inE. l-Odfiy.- 

HALL PUBLISHING CO. 

RtOOMFItLD HILLS 2 ^ HICHIGAH 




HE MEHD MEN BY AUTO-MATtC 

With f^uTc AdJilHtnkilr Cl'lMk'0I^^,*C^F.Tg. 

'ntUi'^Ffi, BJtACEB, siVPiiyhtft, 



C^ki dr Tfir^rs. 
Givo Pull 




WORM AH CO.r31APpTllinCl AV.S&. MINMEArOUMSL 



i^cn ullT Ur»JillJP 111- FI3.QP 

I'P'. CieJtr UbCrviU ^[hM nniJ FBirt-. 
, Ii-^n'i «.-iL U. £: MARILE * 
i ORANPTE-CD.. A-U. DnK«y riB. 



KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 

Help IS Milo* ot Kidney Tub«i 
Flush Out PolsonouA Wuta 

If you hHv-0 Hti ticcfii of RPkdp in your blood, iS 

tiiLUa of kidney tubea laaF be ov-cr^woHced. These ^ciy FiL- 
tef:* and tub™ workliiE *h>y ti[*ht to brij^ 
rid Four pyabem ol eKW*s actda and poisnniMM ^salo. 

When disckrd^rr of kidneF ftiB^^tSon permtU polaonoua 
ifuitter to ^rtncilik in youT bload, It mar naffEin^ 

Iwickaohc, rheiairtfttic pains, lek uaina, losa of uep and 
eisciBF, ffettlhg up nieht 8 » awellEnei puffin™ under tno 
e-yes, headaEhes ancl dissln™. 

Kidneys ma.y need help the sa'rtws na bo\re 1 ii, no aak your 
ilrueeiat for Doan^a Pilla. twfd plicceaef uHy I»f tniUloiia 
for over 4 0 yea re. They Bivp K^PPY ti^Tki and wJJl help 
the II mileo uf kidney tMh™ fluah out poiflona-ua waate 
from your blooi Get 1 >qiaii .'5 PiJIfc 
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PIPE ClEANERS/KP/ESSENTIAl WITH 





Th« moitthpiece at all times, 

thanks ta the patented 66 Baffle Filter whlrh 
retains flakes — sLuj;s — and absarbs moisture. 
When Iff ter ia diacolored^ It has done its jab. 
Discard it and pat In a fresh one— costs oni^ 
ONE CENT. If moisture from tobacco causes 
slight accumulation in bottom of bowl, simply 
insert pick or awl through shank to insure 
free draft. Medico Filtered Smoking ia clean 
- sanitary --mild, and unbelievably inti 



_ AaSOnBEtlT FILTE 






turn, k 



taste and 



your f*Torite 



■ t 1 



UWUIHI MLttti fDR -HEtllCII piCiKEQ 
UlT lir TH|£ ktU I ILACK HI 



jihan^MlDKO-STIU OHS (tOllAK WITH BOX OfftlTTRS mi* 



aroma 



OHAWA 




SAW 




For Tractors 

wood fawinff 

and ^asr. CflPvcut, 

wood lo ppy fur 
iLseif qaickly. hliaily 
lAovtfd while BIj? 

liladc. trnv.'i'l 

OTTAWA mrOsCO. 

W1027 QAfe Avt.p DItawa, Sanrn. 



■ chemistry cataloo 7 t 00 C 


1 ITEMS 
Only 

25 i 


KrfHVlI'jnC r«- Fh>- ■IHrfT n| t Lcmi»tr> jrJ 

ptrf ^4 hv -niir lEli:: i'A-lalni; Etvwnliniii 7 j 4 i|l| rt#tsa n'l’pJ'aa. ' 

ini.l^rLilli ■ad. j^iHKluai IIS' ptp*> kmoEISc 

tTaHoano idiHce lUPeLV company I 

ijM NHiiikiPjiiliM * 1 - ■ChkdiSi.fri. ! 





-STOCMfl 




KY>TRO I'lujtrtf Jiff Elqiwa nt* hflplor co 

hoRib L|i^ !;»' luirniitlLlni 

pjula Jor hdiibh^rn. PbJbm4rLnrl. 

After war, th«'ri/'|.|. ht 

cifQl SyD?ro k^Lcirirlc Jl^ rriVil)^ for 

^UnuQ' SyrtrnDHini,liK. 

32SB AvO. 

bapfy PH-ld3 F^rsdal# ZD,. flllchiKBn 




WARTIME TRAFFIC CALLS 
ON BURD EXPERIENCE 



nurd'a or PKiwrlcrar [cnln^ in ^!:^.■ftLffiLl iijr an4 rnaiLulln^ 

lUTtnR: plvUiffi lini^ii For I'Vvry ecoicv-bvalrlf hlrul iikturpal cBinLiuHLLiHt 
tnviinc- tiis iH^ti Ifb war dcrvicr. Im B’UAiil-Inn lji- 

plPtDn rJnifB lo "k-LuriJ '4-fit roUhnE'' an 11 m? Iiooir friiiit. IPitna Is 
L'allr^l cfi ru ouhw kiluhty ai.^Lilisiiid rln^v I'M- mar mr>{k||f m-llharv 
■rciMkr-mnil, Ttl^ mvirULMHIBirV "G-lsr-l'lc^H” FmLu™, whUrlk |:H>nnLLii 
FTMitpi-g ttk ftc run: Umbcr Full [owl arptl hill ■■Tm.Hi, rk^hiE nul np 1 |hi 
"linqk . L . □]■«> 1,'UaTdl blTHtEUt HWrlrVK »l|-l M-lrJiSnU, rinl.im'.v frld-ll-uri 
siKl resivla «r<?ar . . , hhm <-iMl4^[\-^ IPiii^l iiiiE-i Ui IhrjmvfiiidH rir 
m^’chanlfK. l^ill "C^raE-lloH." stary 4iiHi fm IkkAh 

I.ne^ rH>1jgM'7ill. 

BtIBD PISTON RINQ CO^ Rochltrl. IISbiki i 



COUPON BRINGS «AHD BOOK Wft 



BURD PirrOH niNO CO., Dopt. FM 

AMLlahd„ llllilMl4l 
Hniil me ■*'*firrTl«mm’s lls^rly Hnn^lilHnn'h, 



pl&ioik rlnc*. 




^jTwJnS-l 
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J AMAtlHCLr SIMPLE d lASY TO OPERATE JM W-tUU ' £ 

L-% TJliii pprtjihU'- Drniim.l<; WrfildtT — WP- jlW 

rhcJ riK^it tn |jii|;>- Jijb-if— ] jLu(ch- iaLa fiiiy coHr-- P fV 

;-pnit.dik iirtjpnrljf vt\m4 I Id V«iEt Jb"M J Sll * 

EiJStit c^ircuSl-< — n'ijrki dq Iron. Stcwl. ^ ■■ 

lipc-hu Mill iKthpr irivEilx— bu ■ ■ *■ ^ 

rintii. mnftllltf ^mi rartWici 4inr lA-fldlinK' 

hMt i4j[rr*--dc*rf viihl i*wiia UiEdE 

^ n»« ™- COMPLETE 

I^ESIGNED TO 60 HIGH GRADE WEIOIHG iNE 5 tPENStVfl.Y 

SrfF Hi«iiviv Hbon+I tTFundriMHi au^wi. tH>nvw** 

1 iniil«rMil»R.piiKk and 

d cm not *rT-finr ^p be wllhouE h- 

DrNAMlC WELDER CO., 2226 -C Sit*«,ton R«d. Chicaw. III. 



OM 4 yiftv p*v ■ ET^niAinle Ih 
oponllaci s^ou iv^rt'e Iwvrllh^ 

rml IL. l4l- llmpllelljp Will 
■nhjilo ]ih II rwFr Eh?- 

Uriomtc -«i1]r coiiU roM 
.■b^il. oe » dor. 

envTBalvEv with hr-lmet.. 
PM£lt, eritiLiri. «|A[^txiai|« h^ldrr 
BJid epenUnK LrucniftLoEUi. 

WriE# f<ir trM- nHoritf 

■a«E*t«ncr and «ijiJ«jJae» on 
hiiTtf v^^ >i^»|irr ftii- m\v of 
UiPio- UBuJiicty loW'>pele^ 
w-pMWi, iP^rt jfcDw -H-hllv 
e^bt hh iuei ivttEUbiiB, n« 
EteEBJj-* Oil v'llF' JiO-dHr IblaJ 



D«|*rm|ii*— 1 r Tinii An Fit To Fl^ Pot 
Tm|B4^~j ^'■E■E|■^ — ^.>r for Hmt rHUBE-WM Air^ 
p|AQii^^»r^u'd iMijrE &iow, Woth^oi-ELil Book, 
wniten br lir. Pr'fr(‘rt L- ttojr, MrdkiiL 
Kx^iLiBH frrr C^viL d^rliH Ambnu tiM — 
Sta* BWi ^ blUMjj', 

PliliiiM Itillii TTlilB h&Hd an C^l^lp.! Arm-y And 
Sapt Pfajilckli." IT jQ« pw lAisa "Lvba' - 

j Oij An ykE-lu-nj^. IJ adE. T-ra jL knd-p -i-Jiy-ihC 1 ES fd- 

Tewmot into D 6 -w 4 }**'Lhe. C\t^n~ 

Umr. ItHrlnc, F«-^ »•» ■h 4 VUm PM'^poUw. 
UdBik CAanlvlA -ritk C^dve CkAfl*. m 4 



Hcic'» i "RULE BOOK" thi¥t simptiA« [he uvt oF 
SEcel i^pMf ajid wood nil«d la k. picrurEa tbou' jou' 
E.niJ wottff iril how CO w*e mediurJiit toolA to th? 
b«i advancaBe. Maveer Ru^c o^cn FRR£ thii pockm- 
aize book » H Eu^dc lor rule u*c-ri doii^B iLcrururc 
work CO precFi-r m>»surcmcnn. Sixeetn facE-cfammed 
pagjea coisEam aEcp-by-uep difcnioaal i]UL»EJ-aiion!i 
Aad diagrama, JaeJud^ 
alto ii a complete Iim ^ 

I of cho £keW $Jnipll$ie4 
I line ol Mpiter Etu.lei, 

SF WjriK for YOUR copr.MJM 



CRESCENT TOOLS 

iv iPoti 



TRAILER BUILDERS' PASTS CATALOG 

U*‘e’ll JHd 'punr>' aa ei-rrYElilhCh LarFek 

bImI C'OflipLEiE? ifRlIriC tKillulPrj ' JupptJP faniti 

InllieirnlUjilSftEaEi-K. Jlenilh-r TIS AUdvU tOAC^I 
AHSOf. S«id IOd f«r pnfEi 

NATIONAL TH4ILER EddlfrlftCNT CO. 

7it N. Ae«M>Ui St. NJls^-uB+n A, WIi. 



don’t WORRY 



Why put up with yeara of 
needless discomfort and 
worry? Try a Itrooks Auton 
matk Air Cushion, This 
marvelous appl Lance per- 
mils the Gpeniug" lo close, 
yet hoEds reducible rupture 



ruiiif nil mv Ci.jiE. 

iliLIWfe IL, IttC.pOlli Mt 

CriCletldS?. 65 e 4 V 4 n uneMa 
"£l*44n1iiii«" A>-fP. S1H«I I 

ruU fifld spuTP bludH. 
New*— ^ — ’ — 



MASTER 



securely 1 comfortabl y-^day 
and night. Thousands report amazing results. 
Light. neat-fitting. No hard pads or stiff springs 
to cha(e or gouge. Made for menn women and 
children. Dpr^bloi cb-Eap+ S«nt 4ii trial tf) prave it*. 
Novot i«M In EtbTes. R^woro of ImitatEofis. Write for 
Free Book on Rupture, na-mk tTdil order plan, 
proof of reEmlta, AU carrCssspondcTLce confide^tdal. 



Oive constant speed to any Tnn.l;e of 
avto at CAEinti refifUilfiik'HS of b»nd I^hnrift^a, wbuil useJ 
for puwiT. Fully euArantccd. Simple 1 natmt^tia-nB. Oil 
rlPF bc^nripjr SlS-flfl, U 41 .ll bciirpnff T'repu.iH|. JInntreal 

braintlL, 7S-Jij WiBeEtiaii St. Latin Amer. East Aeinttc Co. 
FrreoTcwfora. CANDEE.. 2^1- J S. Hfll„ Km Angalai-7 



Always write your noma ariJ FuU addmft 

elearJy when unsiverliig advcrUBcmeiita* 



AUTPPOWfB 



MtPFnWER trllv Tov-bme Id plain, dnaplflh and I LEaEFtrfiinl 

tiOTl4i lltaE. BJtir'^ELD icBD. ClUiTiji^ CLUlO B«h«raLDrj intn Upc-EtiI, Irrac-' 

[leal A C Jijwi U c KCilBFRlori and luotw* with irnm 2 ia 1,000 

voltj^ fop powff, ILiClit, WtLilLBB, rndio, abUbd, eLC. T^Q ppsifloui txpflrh- 
mi'll- fijwfial l 4 rf?EF arnlMl.. G«BPriiE«Kna hw drlYrt* bjf 'wLbJ, walBri- 
|i*B Ii?l(, tiL’, Almidj- liird and -ctuU?e-imJ by Eli4u»i1ida.r ^n4 iof yDur 
topy uf '■AUTOnOWEii." Only ^1.00 pojlpald. 

AUTOPOWER, INC. IMS Pino St,, St. Uiiii, Mo. 



a orsfAMic 

fwi/tf.. HEAVY .DU| 

INDUSTRIAL WELDER^^^ii 



Saves 

VALUABLE TlIHE 
and MONEY 1 



AUTO ENCIN£ SPEED COMTROL 

GOVERNORS 



TUHN SCRAP lAlTO H10NRY 



iim li. 

}f 1 ' 




do»Lj 


:rJ 
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DRILL PRESS OWNERS! 



HEKE'S 1 TOOL WITH S OISTINCT USES 

THE RARRON MULTI-PURPOSE 
I ROTARY WOOO PLANER 

MAHEi: % Siflf • tAUttl 1 BEAAS $ SO 

JIQUTl < gfrgOtf£t * RAIIETl < TLNOME fl cdhplETE 
STEEL TOP AUXILIARY 

DRILL PRESS T4BLE 




e-4rt««rtl- AHT 4 fIM P»I» 

Int^ A lilfl* UVI-ng, l«w -BCIVl: plp>nfr, 
piviv-lf-r^ Ivnart^r’i fttc. Sdf-Pacf- rr^>- 
MhHH mM ijtpCM Df tDU^ri pnd. 

i.n-olU LLfhfX>n to |.rnqpl;hi|rtDbi.. 

Safrl karmLcpi Iq drill 

prHHPr TlinuUrtiJft FH!-^ In dir. SQLI> 

□ N MAKET BACK OUARAHTEE. Full 
rc-ruinid V tri^P. llFii[ippd pr^fuidi 

art rAet-iAl «l ^7.50->-4]r C.D.D. TcU 
AlSK HOTPIP^q. Frvm pptarpMjrp. 

Bj^r«nTrtdlCD.. Ah«hiEie-qLaSldg.,Datr4lt1l. Mkctr. 



IlM 3rm HhOI. ^Tfi diTHK^ '¥4liaii 
fUrlatV- En‘4‘i|>|H;il Ifv «h|i!-Tr u>N 
mini!' *|4-rr llMlHn-laa .1 

Por^u^LC^ «ui:<4 



lMlHn-laa.1 AC 

DUrAt 




lUBRICMTES • CLEANS • POLISHES > PflEVENTS RUST 






0 «: 



PROtt« 
UOHT 

motors 




A1 Hdwe.,ETU£. 
Crsctry And 
W Stcrci 



ELECTRIC MOTORS 



I I 



Tk-n 

A: li 



rdiT.in. 



I in 



. CnTiLin^i- 

Hulc^li-h- Tiir 

(.iiirnim^ ^hfkhr‘^ jlic 



C]i'HTTn.L KLi'-rtrfc ^ 4 Ifc.p.: 

rui^i i-iiiiFiK; hruDrljii-il Tpu 

BTin^i r:!-, Vi'iiiiliLnij m-nrhsri-!i 

niLiA-jkp lirthil -KimrUi 

CCMPLETTLY HEPUJI-T AN& GU#q4MTEED 
Order rwowl $12.5Q. Ordur N-owl 
Nutiwial, Api|]li:iri^iM, ISH ¥t. VerFiflr, Dslrail, Mtch- 




WORLD'S LOWEST PRICED 

-UcH P«hft^:v« 
ms¥ Trial 

IDEAL FOIf BUSfNE^^ ntrAKAM- RNI V 

OR PER^dhl-AL y&E TKblEiA^l- UnLT I 
LUIeATI-;. hiuL.ildJ'. LHivI UlcV'^lLfci 41111^ li 
linCLT fl-irk. AJihM, iubcruuu. iiiyiiirilfLDA. 



AIDING MACHINE 



TdTAl tO-iT 
Send hO 
IPOHEr 

npM. [nrbmFTfik ar^^JS^iiwl Ai/^ TiAnK ROAPl- 

^NTFT:. nenO iin-miU ai'rl atiilrL'tif. Pav riiHisiiiin unly 
P-Lt J'-n n|ii-. iviKtnb^r-. full «npli ir ■nuii^JdL'- [\ f* i 

hMpn«^ bppli AQEhlTS WN hi E. 

aALGULATOR MAGHtNE COMPAMV (Mfr$.) 

OEPT. 146, P. O. BOX 11TB CNfCAGO. ILLFMOIS 



fill AUT 

1^^-' DU-ALL™ VGaRDiNTSACrORS 



* 1 iti- ^ II.]'. C.'irri:lJirs on rwiu^?flt. War liniiti^ unMiiaDUfin 
. , . V .^1 eiipp]>- TPianiTS fiiT all SH.^W traftops- h-iJ^I in oiir 
iiJ jenrB in h«*lTicM. Write fur jfour ci-Bcde, 

BUILD YOUR OWN RIDING 
TRACTOR— ‘‘WAR HDRSE^^ 

|jy iMinK old Kiito inirt^. pcni'cirrl S 
SI. r. ISriFEiB 4 uhI StrHUap dr nlh^r rfi- 
R'inc. larp^-cr nr smaller, cui ph^w-ri !hbrc I 

Eir WAlTcinR- (iQnlen ’‘riGifLur Ld 

I! H,1', - dr eoTiyrrt truck nr 11 ci 14.-1 Sinyi I' JLrm Tmrtnr, Plana 
fiir liLiililinfl- 4Lny rmn 4if fihnL'in f^iiAlpiiLinl fiir SS.^Ifl laEihlc 

whidi wanted! -ar all 3 for 32.fJQ. Mncicx (aiinnsnlHic ! 

SHAW HFO. CO.^ 4S10 Front 5t., Cak^burBp Kansas 
North 4tfi Sirrqi, CDlumlHil, Ohio 




■" li‘ 1 pv ittrfi.-'ff ■ 
in (■••» fivw 



CASCAmiTE 

for wartime gluing— 
of home— in industry 




Jf/^ fl/ fyuffdrtdj ff/ttwr jobs for CASCAMITE 
Rffsm Chit: Ljimittffimg iu^ ef pt)*u'f>od 

mak^ for iJffboats. 



• If your chairs are getting wobbly, if 
the children’s toys are cracking up, if 
the veneer is peeling from your best 
table top — Uncle Sam says, "Don’t go 
out and buy new goods «o«'— buy a 
Bond instead.” And make those wood 
articles last by gluing them -with 
CASCAMITE Resin Glue. 

CASCAMITE is easy to 
ust!-jijsc mix It in cold water. 
It makes a tlurabk^ water- 
proof, mold pro ofs sra ififrce 
joint, 10^ to ^^5^ at Hard- 
Wiire, Paint and Lumber 
Dealers. 



FREE GLUING CHART! 

CASEIN COMFAHV OF AMEI^IOA 
3SO Madison Avenue, New York IT, Y. 

Sond iBe " MiRhiy Fa.cn '* aa. Caacajnite, C<»n- 
Eiiini^X bjciily chaTE show-iDji^ huw 10 ftlue 
dilfi:rL-nE kiad^ of wood imd oihor maLer Eols, 

r-rnie 

NAM E 

SmiiET_. 

C ITY. STAT£ 

— — — 2^ — Sttk uumen en paBicard 
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FAR MEN WHO REAILY KNOW PIPES 



^ Roraltftn^ 
Silver Crown 



f hB±c* C^raiiiB 



Pipes riTc like Friends^ 
Some are mere[y casual. 
Only a rare few can win 
yon completely, become 
worthy oF yonr constant 
preFf rei>ce. Know^i n^ 
smokers Fiay lhal Royolfon 
Is jus\ that kind of pipe. 
That yon could select no 
better smoking companion 
to ciiricli your leisure or 
bnsy-al-Iiome boiirs. 



Wfeflrevtr Setter Pipes are Seld 



The Pfpe that Becomes 
Part of a Man*s Life « * « 



^ IV43, Hvnry Lcronasrd & Themat, FV., N. Y. 



B ns MAV IE ) 0 UI V 

16 OPPORTUNITI 

An Ohio mannfactiiror, wall rated and with 
ample financial^ engineerir^, maoufacturlng, 
sePlog and d^Gtributiof facJlitfas, Is interested 
In odditienaJ products for the post-war market. 
It you have an Idea or product on which you 
need heTp in dflYfllopmentf manutacUirep sale 
or distrlhulion It will pay you to contact this 
company, If you wish, only the barest details 
need be given In your Initial letter; complete 
details can ha dlaciifisod In a personal Interview 
later. An Immediate reply may mean the differ- 
ence between success and failure for you In the 
tromlng ^iy poet-war market WHte today In 
conhdence to 

PJJDX 217 sac TOLEDO. OHIO 




WINDOW SIGN LETTERS 

Tar Stflrc- Fremrs amd Offiw W"i fid-owv. Aatjironp m ci pul 

thrmckii. LitN'r?il UffcT tcmrnr'rftl ■(P’nt". 

WETHLUC LET-rei? CO.p <3J H. Ctwk St,. 



M JHRfLua&r 

Actual Photogrophsyy 

of U.S. ARMY end NAVY ftiW 



Piciiws, Tanks, Warships, Camps 



rnlrKo-turB jitbckrti EwitiUEilnjc' 

'& Kt.'tliiii^rp^Liiimi^hd^, «hlv|;F'4 AkI 

■|j|irDviHl 1>ythd Ckn-H- Driven b.. CbK^ bfrloVr jncbriiii- 
ypu i¥«nt. M-dli Nit^ aij vdkh ^dud eijuiid jiji4 
jrtiLCT. ScTid rumlltinif*' ” 
li> Jtlim^j rHunwjy or- 

rJrt.?rvEipf[vcttHi irrmwiiry nirft. p- 

H Ur-fti. AfM|F AliiTEtlAMa 
U. 5 . Hfew Akrphln^l 
nU.lS.. AFnv Tjinks 
i V.%. Haw Worship* 

• " U. S, Hb¥y ActidlJlAfl 
Ll.. 5 l IWIariiMift In Are.UMq _ 

U. B. Anri f &hmp Snenno 
AtJirt CDUr^tuipj thn£ eftnulrt* jkhaitnHivfilim which ivLU btr 

y■n)uBM^^ from tm bl^toricaa Eandtralfit i b tb^ y^ara Urcumt. OtOar rvpivi 



THE GROGAN PHOTO CO., OE?T.lia«N!rLLE. IIUHQIS 



CDCC for HEAD COLDS MISERIES 

I llLt. NASAL CATARRH 

irhriJ mUtln liHil ivr t^ffnrUa EOiSDcIHiJt W 

HABAT JKLIpTf.Jll *|nyf^li. HAMFL.1, W* ■ SF 

£<VMli.n'|.. 1 ^^ V-=r. Nm-llBl, UB^n*ft|>i>»k., ilktft. [ J 

GRAY HAIR 

VITAMINjyw 




No df*k Ka TSrWE* — 'HMtw urcw aut Ib WBlural 

CkiJor In Blnmi't nknif out of l«o Iwsi c«t«A Juit 



FAV 

fta 

WIDPE 



t«kiitt OO* imMol PBnIelhBnBt* vnumlji 

flBfh *ii^, 

\\1k^ 5S.HQ to t^.OQ- fer the fniDDSLi ^^Craji’ Hair V^itiinvtji''''T 
tESdIp- hiq KQAlt'#. JUAL RM^t1r3 lUrMii hlit3 AilftrMUI. WiiE Mrl11 bHIii- 10|I 

fll-niRr ■ Mill -flAy*' citit-'rviyj Ci:'EiUirii^ HlarKlArTS liiUtallEr Cra.*|rJsiuTii 

Pnimi»lhDfiiki« VlLbiM^si C.-Q.n. fflf OI-U-5 Pill*- fnw rHil? puj"t?wie. 



P.TI-U 7 W 1 



[THMIfV 



niur- 

bjck. 



i|uh 1 ll^ aJV UJrul liL SRLJBIUI T^iCri 

LkLCC PaOD CO., 2017 &. MIrtliftBh AvtMDbOt.eiO. ChlC^ftB, 111. 

AlsTR^Fi your iiaino hiiiI tail oJilcr«i rlrarly whra 

BU'S-'wcripiJE advM'rtf P 4 imi’ntSn 



ISO 



POPULAR MECHANICS 







110-VOLTS A.C. 







with KATOLtOHT GENIHIATOHS •nJ POWEH VUAKTS 

puppl^^infl' electricity *■ ycni -uEitfLln fr-om pniwcr linee 

rEeiht out in tlie field whicli permit* ciur 
fiirhlinf tocM to "be c^|uip|ml wUh tli^ 

TnoEt TnodBm electrics L nppLinn[tm. 

dcEiv^rpen nn A.Cv andi 
];ecTi-erD.L-nrH, f1£0 Vvntl* 

thrfnJKh wfip K,W. Avail--- 
ntjLc in nil pIjindBii'd 

Kat^i'e eiitirx? piMH^uction 
nl rrc-aefit mua-l bti cun- 
flnoJ X<t cirdera wktb tibffh priority# 

AIpo nunufBr-larrrM 4>f Hf^karv fTaiivi^rlerBi 
IVr^qu-r-ujr BiLii M vtur- 4.H^jirr-tii|-i:ir4-i- 



K«tv Cn^-ieerii| Oun^nv, II Efin MibMIo, MIidl, U,S-A- 







If 


i 




r 


GASH IN ON SMASH-HIT fOTO STAMP RAGE! 

EiAirl»ar Nd Ciini|i*kl4l#lfc. NiW. H-n-Ullflnil Hl^pr -llnA JVU 

-tUNdrr RBeth pnAEtj 

F*ld- SikHtapFi IH thf¥tr. 4MW. jMininiP mpfwhiKtlgnh mn 

-fkH ilimpa. AH* HM> AP4 Irttf piPV I*!**"! KmMi^rmhr i.'Ewrm. QrtMI- 

tRPT Fit* S4HTNM h*lB rhM+r ■►fi-tl N-l"* iRr-NWRi r*nil mwymm cImm4-.. EP-^r^ 
«P Ul+h ilkHSA Bh«t* Ju'.l tiiM- Tmhm wick 

--•UntlP *f V^PPHlId rnHl:i. CiCHlIpnk iNiMkrtti Mvkth bAPMrtRl 
lAnn.*r h-Bm-v. EriKt* erMlUtUi WPktB 

L« 1 i infill ■.tall r*r urap^ci htt 4ira41ull4l- illlf. 

AMeRIC AH FDTQ «TAMP GO.. Otpt. mi . HI pjQ*if»+¥, H*« y#rh. H, Y. 









WANT ■ permutt^nC- buHi- 
DM4 pr4»»iuLriD 4>f jnur 
uwiiT Thslk BECOME A 
KCM?t 

EiLl-nlrv|{4 Ilk iTii« pCTVLAli^ 
nDcdvd prixFeii-inn run os 
liijili PS I nn -bc»«k:L^ |hlt*r n S'aw werka hnino LrijJii i n-iF’r— 

tutt mnliCiii ur IHl Eiirillfr capStal DavdiHlp no ^oodi 

in huv. j|Tt-lh year. Write for free briEi-kLv-E . 

jitephf^nson System of Foot Correction 




Jl ImB BPV. 







BIG MONEY 



ftAWIHC 
WOOD HOW! 



OTTAWA 



ONE-MAN 
TRACTOR »AW 



350 _ Cut* 

o MlniiTO 



Turn wood lotaintoeMh; hrBlp apiviaiablvoir fuels ts wkii 
IhB war^ Uaa OitAwa—'faal^t etuLLin^: e&aiesL way^ 
Gu:la lartfe and etnall lat^ IclU troea. Tbaimnda in 
OB«. Built lolaEtwithapeek*] heavy a ti it saw blade. 

s^utelk eatrtfi)^.dnVTrt frnrfD an^ p^k*eF ^pke-df ■ 

OfTAWA MFG.CO^ D-HZjFomt Avfl.. OtLiWi. Km» 







BuiUlnK ^ nifims bufldinj^ quarctrs 

for SE^ldicFi A tremendous harrAdcs-buildin^ pto~ 
gram began immcJiaccly war was d edited. And since 
ihen tens of thousands of CHfrsmeci have been wont- 
ing day and night to hotise oiir armed forces, 

These workmen, need fast-w^otking, dependable, 
long-lived tools. And k is i signiheant fact that much 
of this [mporianc work is done w[th tools bj^ Disston, 
These include Disscon hand ^iws, back saws^ compass 
sawsp coping saws, footing saws, brick trowdsp 
cementing trowels^ plastering trowels, bevels^ gauges, 
scrapersp squares, lile^, rasps, hack SnawSp hack saw 
bkdeSj drojJar saws, band saws and other Disscon cools, 

• Srt 7001 T^takr, if you n««1 fo# sci- 

vkc . . , Mjny wif ttfspElttrif prefer thu famous. Dijscon hind uw; 



Mcctiiarn wdishl Steitf.lM.cJc futterFi, "The C^rpenscra 

IJae." Mad^ m Jfl.inth ItJ pospss ero»»-(uki 22-iiu:h 0 ind ID 
roin(! cross-tuti a^inch 8 »nd 10 poLnw aoss-okEL 36-jncJi 7, 8, 
10 *nd 11 f>oidi;i cnjii-cut, 5H puinss rip. 

# 

The FREE DtsfEcin Saw, Tool and File Manual 
will show I'DU bow to keep all your roots work-» 
iai a£ thair best See your Hardware! l!>eaie£^ 
or write for your copy« 

HENRY DISSTON & SONS, INC. 

ICIlTacowy, PhiUd.lphiji 35 , Pa., II. S. A. 

Str^t vdj-ii mEEF M fn i'^i^puSar Mcchii#ii^3 f 





DISSTON 

0-8 



OCTOBER, 1943 



131 








Wonder where HI be next hunting season? 



HY HdUSTnidHT ill tlie dIi .1 room Wonder if 

Army £irE^ Ccji^irorlEtble ...... 

Clfld D&d and I had tUat vecrk oflvuntiti^. CooJ 

way tq get to know IXids: ko liunling wi(h . * . 
, , * Marge. Every wolf in In is Jjnrg will ho^^i- 

ing &^ti\ it , ^ , 

Wonder where Til he irrxi hjiiting season. Bet 
iC^ SOU} a plui:a Dl be glad Fin not such a lousy 

wliot Will Marga really WTite nie every day? 

.Thiit emerge liey^^ boK of shelta — musto^t 

forget to give ’em to Dml » « « . ^ « 

Atom— ela ini trig she had something in her eye 
whan she kissed me good nights And not fnoliiig 

anybody Lump in my ihroal was as l^ig 

as a grapefruit 

Wlmt a swell buueli of people lo couic liome to! 

WWW 

fiincE W4R HA& called sanianj million-^ of Americans 
Hwqy from their liomefi andThotiieland^ Kemiiigion 
is t bank fill X\ml it able to laclp ^^031 1 tlieici W'dl 
armed ; 




ANYONE, ANYTIME 

CAN MAKE PHOTO-COPIES 

QUICKLY 



FAST, PHOTO-EXACT COPIES 
IN ANY OFFICE OR SHOP 



Sinif-tuC, ?Ki£t pli£St&-eiji|Hta ef ^ns^thine up to 
IS^% 22'\ Eliniiii»i<a itenocopnue, tmeing, pFcmF- 
rcKdinC. P'hioic^-Etapies -direct irom Icttcrii. recardd, 
pktMr^s blueprinta, tracineBi TccciptSn -Hbop ordera 
— iriyibme written^ printed, drawn., phategraphed. 
Aettpted A9 l^e>l evidence. Copies frotn 
jin^s nr faocilcE. No end to the t4«ck at A-PB-CQ. 
Needed hy all dcpnrtmcntA, Thousand* in uu. 
Sk F*b^ lEp Aii{iu-t P&puLur Mtcbani^t, 

No Com^ra—No Dorlirqpin^Lftw C»t 
Any o-ffice cmployeE qtuckly becomes EHpert. Lovr 
cost per CDpVk , lowest investment in equipment. 
Saves Oliver equipTncnt. Simple^ ^ast. No foeu^ins. 
Conserves man-hauri. E^t A-PE-CO on any avail- 
■blc desli or tabic. Immediate deUvervL Eeprnen-^ 
titivef in pfini^Epii tltia and Cai^Ada. Write for 
A^PH-CO fclder. 

AMERICAN PHCTOCOPY CqUIPMENT CO. 

H, Ctaric Sl^ JC^mpU OIP-XO Chlcw l«w inhwb 



FiCNT W I T M WAS M a if O S 



BUILD THIS MODEC 

An aecuro^o 13' o^ole 
Dlndial ol ItiQ icimouB- FT. 
CoTTiplere lir Includes oU 

J] I lings — ' Only fS. 

QLT THIS SOOK --- \ho onty oni^ oE hti kind. 

TulL cE dcintlcrd drawings ond Prolog ropha 
With infllrudi-ofva Nt building cmd rigging 

ihLp lI-LUSTflATED 

poalpoLd lor only 
^ MARINE MODEL CO.. m, H W. ISib Si.. W.T.C.'T,^ 





Ever^* WE»rltiii|c iloy^ J^emlnpf-Ton |jeof/iie^r*-ji THIKTY 
JUILLION TYittltiit £ij~ Iiiiicittry riiLufI ■ajrnp.p fXJj^oiM-Fli^lO'fl. 

2. Evrry Vhinrt£.ki]pf prtnlart'm fttf*r<itth 4 ixt 

Pnoirffh r-ijlift lo i^quip att irittir^ itt/itnlry rvgi^ 

mvttt at ftiHJtghiiiiff Mlri'ttglk. 

When fathers aiul sons can once more go hunling 
in ap^Aceful ivorld — ^we will again he serving them 
wdth RciiiingEcm fiholguns and TiUcSt Kitro Lxpresi 
fihellsp Klcanhorc Hi-SpetMl and Corc-LokL 

hig pjtie bullet 4. Rt'miagiofi Anns ComjKmVj Inc.^ 

nriilgi^pttrt^ 

**Kilrrk F\['reM,'**''lilejiilMie” finil "■ni"fTp#^"*m Rr'||f. iI..S.r.i. OIF.; 

"Ljcir^-ljjLc" iM-R IrjtJii iiurl: uF Kri-iEjkcip^CiiiQ Ai-iiUk Ci.i-,, E.n-0. 



Rem in ^on. 




Atw*yii Tifk-ltrt yunqir n 4 imO end ftilt *iliJ(T<iii -fkArlj 
anfwrriikR ■dv^rllHr-iurnlK.. 
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NEW CLAMPS 




Une^LUIil[[^d Inr lij5hl iRpt WOF^. St&llLnff iKd par» in war pro-- 
■nuDtJ^krii Hnftnr <^p^tiLlcdj its iL’iiif; hiL'iiFAjitH. ni::Hin-^A-c^tii>n eoD^ 
^V4-l.ff n pri^iR of Ih* iJLLkfi|l> ii^to n, flirn., tifflit jrrliP. l^iirlna 
ItfEiiioii f)nn t■^l direr lc 4 !Lb hntil n»>Yl grfcp till i/;riiW 

wWi'li relUiv* lntbntlv wUh irl^iFtF prmftlthe thumb <iw 
nnpEtr ad Lhat irTraw pwii^ be Jtlinju'd la mny dtulre-d naHilEau 
WiHlIl a aijvieL^ InniLnr— «"ar^ muy liE-iiMMlLiiiH'lf ri^filamrir^l %i^ 
i?Lhcr vmck cif ijut .parMJ.> llik-kncfi withouL lurthrr Krew odl- 
tn E^wInKmR-., lockiaR Li7v^r. fflb iH-XiC- PMpkes IL illiW- 
lutely "nmk-crtaplDB^' inul, ^|.iMarT-i firm pfriji nn any parallel, 

■8l(i,nllnjE ur rDVridcd juriA4i<^. ei^ilHiR wiui fibre 

facp that prrv<fnlA murrm^ <if ftearriaR. Mnda alHr> with Rbrs 
jawa Jar AlumlDuiik aimI uUi«r noft^r ntrulri. A*.k ahiiuL Itkb 
comp]clE< GILVNiJ Llaa af 

l¥fita far 



GRAND specialties COMPANY 

tfl. i«i 

Avofiu# nt Tray* CHICA^d 22 , S, A. 



POPULAR MECHANICS 






UP 

TO 

30^. 

6AS 

SAVINGS 



Car Owners: Von :m> inviloil to make a iiavinji: rawti (rst witli the on your 

own ear, wiih the aljsohito uruk-rslamlinjj; tliat i( to you tlial il will save von 

np to on ^iii^ unrl improve ViUir i-ar [HTform- 

aiic‘^{% xvill L'urit j'oii tio^lniic. tliiiJ 

romarkjiljle tlit^oven' iriin?^ lUjIljjrs off pruHuliiie 
lolls — yon worlli wliilo MiviNp- — more 
jKnvcT — ijuieker st!irtlji|T^ — more miles (ni less 



Automafie 5up«rcliarge Pt*lnci|ile 

A'ii,rij-r]iaTEC is vtitinlff ttijfiTcttL^ J1 o|ien3tes on tin? 
siippiT] large pniM'ipIo hy nutoimil ienlly a 

ehiai^e Qf extra oxy^sen, ilrawn Trw frcmi I lie (nit or 
air, into \he heart ^if the i;as jiiixMtn'. Ii is eiiiiMy 
aulomrilii- ntnl allows llie lunOir 1o 'in'ecillii!'^ ril the 
ca3m‘(!i 1]iiJ[‘, opruing and I'lnshig tiuhtmottm!}*/ to 
save iiollars no gsi.s ooj=;|s. 

Proven By Test 

In nitdilion to estnljli^:]iina new luiliNi^e records on 
cars ill nil sccUoms oft lie country, iln? ViLcLi'isianr has 
proven ttself oi] thmisainls of mac I tests anil on rlynn- 
i]itjT]ielcr testa which dnpUciPe u*in\ conEltl huts jmd 
recorri ticc urate iiiileage at id i torse [lower iiierciiacs. 

Fits All Cars — Easy ta Install 

VftC'ii-imHic i-S con^jtmrted of six parts nsseinhled nnri 
fi|!=e<l iiito one unlit lidjustpi! and tif tiff 

Not 111 HR it} rcREilatc. Any nmlorisf v.nn iustiill io terj 
niinuiet^. The frcf.t offer can pent will hring fill tlie 
facta. Mail ii tin jay I 

The Vacn-matle Cop, Wauwiit«», wi#. 



• Swam Proof of Gas Savings ^ 



ThM «*mritA l h&v» Chnfuli^ rati 3Ci3 

4rl£lviAl ]illir± rrcElvEd fraa btgrS 

itic-ifrJ-rii ii gDA ^^inrs up- to buy 

1 -iig. «i± 4 g 4 Kii 041 hvr mnDlufiv Juid quieter 

p 4 ch-up. Ts\*a* 1 -itiifi ars jujt b edbH p^n 
til* larj-pr fll* pf urnsr 

liltPrA Uiat I saw at iba ttbgar.j fkffip«i» 

_ , Sifiwd 



f- 






AGENTS 



Cet Yours FHCE 
For lutrofluoiiiB 

Vaisu^molic ctEerf a sp]«ndid. opporlunlly lor 

unutud] Edlos and prafila. Every COT^ Imckr troci- 
lor, and motorcycle ownsr a pmspecL Valncible 
Icrrilories now being asslgnod H you help 
inEroduco il to ct friend, you can oblain yoiir own 
fr?e. Ch^ck. and ma[l cou|»ou todoy. 



SEND 

THIS 



COUPON 



THE VACtJ-lffATTG COMPAHTT 
7 GI 7 -S 4 EI W, Slata El., Wauwatoia, Wli. 

PI?aHe E?nd full poilicLilart oboul VAClf^MiAnC, 
alia howf I moy obtain ona fat my &wn Cist FREE, 
This do«f nat obJigoie me in aiiy way. 

Nom« 

Adilivsi 

City 



j . j . . StOl# « . + h + h + k^-i-i iv-i 

O CIk) bvrv U kicrniivd la Aflwfwr 
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HIGH PRECISION 





Hi[ih prciL'IiioEi it, the key to high speerf war 
proiloelion — for maw production h isa?icd 
|]J1 a degree of accuracy that CBSLirca tlic pcT- 
fcL:t inlcrchaiigcabhhy of pans atid units. 

hi liimdrcrJfj of war production plonlii^ 
.Sotnh ikmd Lathes arc preferred hecause 
their lugli pfcciBkm makes it easier m main- 
tain exacting tolerances DTI imporiani t[>uh 
room and pruduetiun ug.M^ratioua. 

cruder IS ill design, huiTt lo the highest 
Rlanciarda of workmunElilpp South Bend 
Lathes are capable of pcTforming finish 
luming and hK^^L^g opcraiEomi with Buch ac- 
curacy that BiihgequerfL grind ing., honiiig^ ar 
lapping npfirationii can often ba eliminatcNl. 



A wide range of spindle speedy permits 
taking full advantage of carbide or dlainund 
tipj.H3d tools. 

Convenient contrnia make for «n ease of 
operation wliicli reduces fatigue and IcaECua 
the possibility of error. Requiring a mini- 
mum of ciTort tn run^ South Bend Lnthea 
arc eafreeially dctirohle wliere wuineii iathe 

Operators are- employed, 

'^HOW TO RyN A LATHE'^ 

A practical inetruclion hook 
on I he opcralinn and care of 
mclal wurking lathee. Contains 
128 p^es^ r S^ Send 2S 
cents in ata^iips for your copy. 




SOUTH BEND LATHE WORKS 

SOUTH BEHD, INDIANA « lATHE BUILDEBS FOR 3A TEARS 

rpLNTED BV Pa.'UUJk. MECMANTCS COMrAHV, CHlCA^a, I LL Uj A. 
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POPULAR MECHANICS 





A MESSAGE FOR THOSE ENTITLED TO BUY "PRESTONE" ANTI* FREEZE * 



The W.RB. has tried to protect your 
needed equipment- have you ? 



The War Production Board has iimlEed the 
33 Je of alL- winter antt-freezes. This means [hat 
"Prescone’' anti-fre^ej ihe world's finescu is no 
longer avaiJable for use in passenj^er csixs^ scacioEi 
WBRons or taxis. 

The purpose was go reserve ihe remaining sup- 
ply to protect the toais needed for America'^S war^ 
time production and commercial tracisportacion. 

To you who are etigibJe for *' Prestone" anti- 
frcttc we $ayt 

The W. P. B. acted to pmeect your equip- 
ment. Have you? 

In time of war, suppljes of anything; are unpre- 
dictable. No better way of assuring yourself of this 
vital winter protection than by laying in your ne^t 
winter's supply right now] 



tw» ft'*'* 









EtlUl 



-pStSTOHft" 






this 






Ml 



^tLliOOSllS 



tit 






CAN^T myeiAff ot »oit awat 
fmmm araihst mr aha tonowN 
e«f iHor uin au wmitei— vqh'ii SAfi aw veu umm in 



SAME PRODUCT 
AS ALWAYS 




The trdhlf ‘‘^vert*ilr" mad "PfCHOH" mtv rreieterHi irade-nurtf of Notionnl Carbun Cudijiiia^i Ina 
Uwif tjf Vmtmm MmJ CdrA** Ciirpm^Mtitm 



lllgi 



PRESTONEvr^i'Ie 

BUY WAR BOHQB ANO STAMPS 






W'/f/T 



WaFntFf’* AvxrPpiiry ftfrryJng Siiunvtrgii 
Ihfltfl h lh* |gb nt farryinfl wni plann 

frern fijcr4ri4l>i Ig^ir-boH-i- Ibr iJn^re Sam. EKpErl 
llyorir ofl-B I. .. . Twf t *41 TPrf MSI 



z 




GOOD TOBACCQv YES.^.THE RIGHT COMBINATION 

OP THE WORLD'S BEST CIGARETTE TOBACCOS 

Ir is €nou>gh to buy tbe best cigarette lohoceo, Tfs 
Chesterfi^d^s right combination^ ot blend, of these 
tobaccos ibnt mokes them so mt^h milder, coder 
ond definitely better-Tosling. 

Good ToboccoH yea w* but the Blende 
the Right CombiTiotion — thot's the 



CpfTTT^lhp 19 J- 3 , IjCfiin & Wfl- = ¥l- T-i : ■ Cu 



SAIOIfE CHEST£Bf^£l^)S AND fiND OUT 
HOV^ AEAUr GOOD A aGAUflTE CAN BE 



jiUifiCiJfl.t.T U>r3i}Ctwdi i:p^ 



